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fHE PARTING OF THE WAYS—FROM STEAM TO Where such an important forward step was taken as which electric traction has grown from the first crude 
Te , in the case of the sweeping change from steam to elec- attempts to its present splendid achievements. But 

tric traction which is taking place on the New York the significance of the New York Central improvement 
In the history of all improvements in the arts and Central Railroad over its terminal lines in New York lies in the fact that the practical application of the 
sciences we would have to search long to find a case city. It is true tlfat this step is only one of many by art will here receive an impetus, will take a forward 


Weight of compound locomotive, 162 tons. Weight on drivers, 55 tons. Tractive effort, 27,500 pounds, Horse- power, 1,800. 


Weight of electric locomotive, 95 tons. Weight on drivers, 69 tons, Tractive effort, 32,000 pounds, Horse-power, 3,000. 


THE LATEST STEAM LOCOMOTIVE, AND NEW ELECTRIC LOCOMOTIVE, FOR THE EXPRESS SERVICE OF NEW YORK CENTRAL RAILROAD. 


THE PARTING OF THE WA\YS—FROM STEAM TO ELECTRICITY. 
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step, greater perhaps than any single advance that has 
been made in the course of its whole history. From 
the running of comparatively light street cars at mod 
erate speeds of from 10 to 15 miles an hour, to the 
handling of heavy express trains weighing from 300 to 
600 tons at speeds of from 40 to 60 miles an hour, is a 
far ery; and the New York Central Company is to be 
congratulated on its foresight and courage in apply- 
ing electrical traction on such a vast and sweeping 
cale. Had promptings of economy and prudence pre- 
vailed, the company might very well have electrified 
one of the less important of its branches, and after 
twelve months of operation have proceeded to equip 
the whole of its terminal system As it is, however, 
the change which is being made will include some 
thirty-four miles of the main line to Croton on the 
Hudson River; twenty-four miles of two-track road, 
known as the Harlem Division, extending from the 
terminus to White Plains; and the whole of the great 
station and terminal yard, which is now in the course 
of construction at the site of the present Grand Central 
Station 

There are now under construction two power sta- 
tions, one at Yonkers, on the Hudson, and the other 
at Port Morris, on the East River. These stations will 
be built in duplicate, and each will be driven by Curtis 
turbines, with an aggregate horse-power of about 40,000 
The locations of these stations are central with regard 
to the various lines to be served. The whole of the 
service, into and out of the Grand Central depot, will 
be operated electrically. The express trains will be 
hauled by means of electric locomotives, as far as Cro- 
ion and White Plains. Here the electric locomotives 
will be disconnected and the steam locomotives coupled 
on. The local trains will be operated on the system 
which has worked so excellently on the elevated roads 
and in the Subway in this city. The trains will be 
shorter than the present steam-operated trains, and 
they will be run at more frequent intervals. The sep- 
aration of the express and local service will render 
necessary the four-tracking of these roads, and indeed 
on some portions of the road there will be as many as 
eight tracks. It is probable that in two years from 
the present time the electrical service will be in full 
operation, and a year later it is likely that the whole 
of the work, including the new station and yard, will 
be entirely finished 

Although some remarkable speeds have been attained 
by high-powered electric locomotives, or what might be 
called locomotive-cars, at recent experiments on the 
Berlin-Zossen line, and although the Valtellina line in 
Italy has been for some time in operation, both as a 
passenger and freight line, it is safe to say that the 
scheme for hauling heavy express trains, at express 
speed, by electric locomotives is an entirely new one 
It had never been done before, and there was, there- 
fore, no precedent, no carefully-tabulated data, for 
exactly this kind of service, upon which the engineers 
could base their calculations. It was for this reason 
that the company determined to equip a section of 
their main line with apparatus corresponding to that 
with which the whole system is to be equipped. A six- 
mile stretch of the east-bound local tracks, lying just 
beyond the city of Schenectady, was selected and 
equipped with the standard third-rail construction. 
Power is furnished by a 2,000-kilowatt, three-phase, 
“h-cyeles Curtis turbo-generator, delivering 11,000 volts 
to the line At the sub-station, located at the center of 
the six-mile stretch of track, the alternating current is 
stepped down and converted to 600-volt direct current 
for use at the motors. The locomotive is one of fifty 
which will be used in hauling the express trains. One 
of these locomotives will be able to maintain the ex- 
press schedule with a 450-ton train, and two locomo- 
tives will be coupled together for heavier trains, which 
will weigh as high as 875 tons. The maximum speed 
contemplated is from 60 to 65 miles an hour 

During the St. Louis Fair there was exhibited in the 
Transportation Building a four-cylinder, balanced com- 
pound locomotive, designed for the express train ser- 
vice of the New York Central Railroad It is slightly 
more powerful than the simple Atlantic type which is 
now hauling the express trains, and it conforms to 
them very. closely except in the arrangement of the 
cylinders. It represents the most advanced ideas of 
locomotive construction; and it is modeled broadly on 
the lines of the celebrated De Glehn French compounds, 
which have been doing such good work for the last 
few vears on French railroads. This engine, therefore, 
invites comparison with the electric locomotive which 
is shortly to take its place. By the courtesy of the 
company a representative ol this journal was given an 
opportunity to ride, during the same day, on the new 
steam compound and on the new electric locomotive, 
and thus a unique opportunity was afforded for com- 
paring the old with the new When the compound was 
running at speed, the absence of vibration and concus- 
sion as compared with the simple Atlantic type, on 
which the editor had an opportunity of riding some 
vears ago between New York and Chicago, was re- 
markable, although, in this respect, she could not, of 
course, compare in steadiness and absolute balance 
with the electric locomotive, for the latter is entirely 
devoid of reciprocating parts. The electric locomotive 
showed its superior power of acceleration, and “got 
away” with its load with much greater ease than the 
compound, although the load was approximately the 
same in each case. The full significance of the com- 
parison, however, is shown in the accompanying table 
In the compound we see the limit of size, weight, and 
power to which an express steam engine can be car 
ried; and yet it will big Reens aaa ty Gm every point of 


comparison, the electric locomotive is more efficient. 
The new type is 25 feet shorter; weighs 67 tons less; 
has 14 tons more adhesive weight, and has 10% tons 
less weight concentrated on each pair of wheels, and 
is therefore proportionately easy on the track; has 
1,200 more horse-power available for starting a train; 
and indeed on a basis of horse-power per ton weight 
of locomotive is 300 per cent more efficient. The total 
absence of reciprocating parts renders the electric loco- 
motive even easier on the track than the balanced com- 
pound steam locomotive. 


COMPARISON OF N. Y. C. ELECTRIC AND STEAM LOCO- 
MOTIVES. 


Electric Steam 
| 37 feet 62 ft., 2% in.* 
Total weight ......... 95 tons 162 tons* 
Weight on drivers..... 69 tons 55 tons 
Maximum horse-power. 3,000 1,800 
Horse-power per ton w't 31.5 11.1 


*Including tender. 

The tests already made indicate what may be ex- 
pected of a locomotive running in regular service. 
With an eight-car train weighing 336 tons, exclusive of 
locomotive, a maximum speed of 63 miles per hour 
was reached, and 72 miles per hour with a four-car 
train weighing 170 tons 

In the starting tests a speed of 30 miles per hour was 
reached in 60 seconds with an eight-car train weigh- 
ing, including the locomotive, 431 tons, corresponding 
to an acceleration of one-half mile per hour per second. 
During certain periods of the acceleration the increase 
in speed amounted to 0.6 mile per hour per second, call- 
ing for a tractive effort of approximately 27,000 pounds 
developed at the rim of the locomotive drivers. This 
value was somewhat exceeded with the four-car train, 
where a momentary input of 4,200 amperes developed 
a tractive effort of 31,000 pounds at the drivers, with 
a coefficient of traction of 22.5 per cent of weight on 
drivers. The average rate of acceleration with the 
four-car trains, weighing, including the locomotive, 265 
tons, was 30 miles in 37'. seconds, or 0.8 mile per hour 
per second, calling for an average tractive effort of 
22.000 pounds. 

The maximum input recorded, 4,200 amperes at 460 
volts, or 1,935 kilowatts, gives an output of the motors 
of 2,200 horse-power available at the wheel. With 
1,200 amperes and a maintained potential of 600 volts 
there would have been an input of the locomotive of 
2,520 kilowatts, corresponding to 2,870 horse-power out- 
put of the motors. This output is secured without in 
any way exceeding the safe commutation limit of the 
motors and with a coefficient of traction of only 22.5 
per cent of the weight on the drivers, thus placing this 
electric locomotive in advance of any steam locomotive 
yet built. No service capacity temperature runs have 
been made as yet, and the preliminary tests have not 
shown any appreciable warming of the motors suffi- 
ciently to take thermometer readings. 

Throughout both the starting and running tests the 
electric locomotive shows its remarkable steadiness in 
running, a distinct contrast in this respect to the steam 
locomotive, especially should the latter be forced to 
perform the work here shown to be accomplished by 
the electric locomotive. 

The elimination of gear and bearing losses permits 
of a very high efficiency of the locomotive. Reference 
to the motor characteristics shows a maximum effi- 
ciency of approximately 93 per cent, this value being 
fully 4 per cent better than is possible with motors of 
the geared type. This gain is especially noticeable at 
the high speeds, the efficiency curve remaining above 
90 per cent even at the free running speed of the loco- 
motive alone, in contrast to the 85 per cent or less 
which would be a good showing for a locomotive pro- 
vided with geared motors. The simple construction 
and high efficiency made possible with this design of 
gearless motor, together with the minimum cost of 
repairs attending such a construction, makes the direct- 
current gearless-motor type of locomotive a distinct 
forward step in electric-locomotive construction. 


THE MANUFACTURE OF INLAID LINOLEUM.* 
By the English Correspondent of Scienriric AMERICAN, 

Mr. Freperick Watton, who was the first man to in- 
vent oxidized oil by the solidification of linseed oil as 
a cheap and ready substitute for India rubber in 1857, 
and who, five years later, took out his patents for the 
manufacture of linoleum, has recently designed and 
erected a huge machine which is designated as the 
largest rotary machine in the world. In his first pat- 
ents for the manufacture of this commodity the pat 
ern was superficially printed upon the fabric. This 
constituted a grave fault in the appearance of the ma- 
terial, as the pattern soon wore off in the course of 
use. He thereupon set to work to remedy this defect, 
and after years of patient experiments and innumerable 
failures has succeeded in devising an inlaid fabric, 
wherein the pattern is continued from one side of the 
linoleum to the other, the material, as it were, being 
practically mosaic 

When this improvement was at last satisfactorily 
achieved the inventor set to work to devise a machine 
for the manufacture of the inlaid product, and this 
machine was recently laid down at Greenwich, Eng- 
land. It is a mammoth piece of engineering construc- 
tion, measuring 60 feet in height, 260 feet wide, and 
200 feet in depth. Its total weight is 600 tons and it 
is built upon a solid concrete foundation 30 feet in 
thickness. For its accommodation and operation a spe- 
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cial building had to be erected, seven floors in height, 
at a cost of $1,250,000. The machine is driven by a 
1,000 I. H. P. couple compound condensing engine, 
steam for which is supplied from an extensive battery 
of Lancashire and tubular boilers. 

With this huge machine it is possible to carry out 
the manufacture of linoleum from one end to the other. 
The crude constituents enter the machine at one end 
and issue from the other in huge rolls of the finished 
material ready for transport. 

Linoleum is composed of two primary components— 
oxidized oil and cork. Only the best quality of linseed 
oil is employed for the purpose, and upon its arrival at 
the factory the oil is deposited in huge tanks, where 
it is left until the suspended vegetable matter has 
formed into fungi and been removed. The oil is then 
oxidized and subjected to a secret thickening process 
which converts it into a thick, viscous paste. From 
the thickening pan the oil is conveyed to the bakery 
and submitted to a long stewing process, care being 
observed that it only simmers but never boils. This 
process serves to convert it into a spongy substance, in 
which form it is torn and cut into fragments which are 
permitted to dry by lying upon the drying floors. This 
completed, it is then ready for its transformation into 
“cement.” For this purpose the oxidized oil is added 
to a mixture of amber resin and Kauri gum. The 
compound is thoroughly beaten and mixed together, 
then conveyed to a cutting machine, where it is cut 
into slabs of approximately the consistency of India 
rubber. 

Meantime the cork waste has been cleaned, ground 
into fine powder, and carefully sifted. In this condi- 
tion it is added to the cement and thoroughly beaten 
up, so that the cement and cork may be well impreg- 
nated together. In this form the substance is passed 
under huge cylinders which press it into sheets. The 
various colors are then added. For this purpose earth 
oxide, ocher, chrome, French blue, or carmine are util- 
ized. Aniline dyes are not used on any pretense, as 
they are of too fugitive a character. Each color has a 
separate grinding machine, so that when ready to be 
admitted to the pasty mass the coloring medium is 
almost fluid. 

Before admittance to the manufacturing machine 
the various components are passed before powerful 
electro-magnets. As a matter of fact the latter con- 
stitute a very important feature of the machine, and are 
brought into service at frequent stages of the manufac- 
turing process. Their object is to extract any metallic 
substances that may have become impregnated with the 
compounds in the course of their preparation. 

The compounds are conveyed to the top of the ma- 
chine in small buckets carried upon endless bands. 
The compounds are again subjected to repeated cut- 
ting and tearing operations, by passing between cylin- 
ders studded with sharp knives, and continuous press- 
ing between heavy cylinders. 

Ranged round the central main drum of the machine, 
revolve a number of cutting rollers or knife cylinders. 
Each of these is built up of a multitude of knives ar- 
ranged in a system of units, and they are capable of 
cutting countless mutations of patterns. The pieces 
of linoleum required for the building up of the mosaic 
are outlined by the numerous knives and a series of 
cams discard th intervening portions which are not 
required. These are collected and returned to be re- 
made into paste and re-entered into the machine, so 
that the amount of waste is reduced to the minimum. 

The machine is almost human in its action. The 
various shaped and colored tesserz#, thousands of which 
are comprised in every square yard, each of which is 
absolutely distinct from its neighbor, are collected and 
compressed together to form the desired pattern into 
one homogenous whole, and the linoleum finally issues 
from the machine in huge rolls ready for seasoning 
and trimming. The rolls are conveyed to the drying 
rooms, where they are unwound by haulage, passed 
over wire stretchers or frames, and baked in huge 
ovens, the heat in which is radiated from a series of 
pipes below at one even temperature. 

After a prolonged drying process in the ovens, the 
linoleum is withdrawn, rolled up again between blan- 
kets in order to preserve the surface, and conveyed to 
the trimming room, for the fabric still carries its ma- 
chine edge. Here it is washed, examined, and graded, 
the rough edge trimmed with a straight-edge, and once 
more rewound ready for transit. 

The capacity of this machine is enormous and in 
actual operation has completely eclipsed the inventor's 
estimate. At full pressure its total output is 3,000,000 
square yards of linoleum per annum. 


CELLULOID OF REDUCED INFLAMMABILITY. 


Various means have been resorted to for diminish- 
ing the great inflammability of celluloid, but they have 
not generally given satisfactory results because of in- 
jury to some essential properties of the celluloid, such 
as transparency, elasticity, impermeability, and plas- 
ticity. 

A practicable method for reducing this inflamma- 
bility consists in incorporating silica, which does not 
harm the essential properties of the celluloid. 

The material is divided by the usual methods, and 
dissolved by means of the usual solvents, to which sil- 
ica has been added, either in the state of amylic, ethy- 
lic, or methylic silicate, or in the state of any ether 
derivative of silicie acid. The suitable proportions 
vary according to the degree of inflammability desired, 
and according to the proportion of silica in the ether 
derivative employed; but sufficient freedom from in- 
flammability for practical purposes is attained by the 
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fol) ving proportions: 55 to 65 parts in volume of the 


sol\. nt of the celluloid, and 35 to 45 parts of the deriv- 
ativ. of silicic acid. 
\\.en the ether derivatives are in the solid form, 


as ethyl disilicate, it is brought to 
the quid state by means of any of the solvents. The 
uni of the solvent and of the derivative is accom- 
pli d by mixing the two liquids and shaking out the 
air 8 much as possible. The incorporation of this 
mix ure with the celluloid, previously divided or re- 
duc to the state of chips, is effected by pouring the 
re on the chips, or inversely, shaking or stirring 
The usual methods 
A good 


suc for instance, 


mix 
as e from the air as possible. 
are .mployed for the desiccation of the mass. 


res is obtained by dryirg very slowly, preferably 
at « temperature not above 10 deg. C. The resulting 
resi ue is a new product searcely distinguished from 
ord) cary celluloid, except that the inherent inflamma- 


bil is considerably reduced. 

I: is not important to employ any individual silicate 
or cvrivative. A mixture of the silicates or derivatives 
mentioned will accomplish the same _ results.—Trans- 
late’ from La Revue des Produits Chimiques. 


THE FUR SUPPLIES AND MARKETS.* 
By Cuartes H. STEVENSON 

Fuom the Middle Ages to 1600, Russia was the great 
source of furs for the world. Many skins were obtained 
in other parts of Europe and Asia, but even in the ag- 
grecate the quantity was relatively small. The discov- 
ery of the resources of North America changed the 
current of the trade, this continent soon becoming the 
great fur territory; and during the last three hundred 
years the United States and Canada have been the prin- 
cipal fur-producing countries. 

The prominence of the United States in the product 
of aquatic furs is especially notable, the value of the 
raw skins produced in 1900 being $2,302,100, whereas 
the total for all other countries was $2,960,610. This 
country yielded 80 per cent of the muskrat, 70 per cent 
of the mink, 56 per cent of the sea-otter, 35 per cent of 
the otter, 30 per cent of fur-seal, and 12 per cent of the 
beaver produced throughout the world. 

The importance of the Dominion of Canada as a pro- 
ducer of aquatic furs is very much less than that of the 
United States. Indeed, excluding the take of the fur- 
seal in the pelagic fishery, the total value of aquatic 
furs secured in that country in 1900 amounted to less 
than $1,000,000, only 40 per cent as much as in the 
United States. The aquatic furs obtained in the limits 
of Canada are beaver, mink, otter, and muskrat. The 
fur-seal fishery as a Canadian enterprise is of compara- 
tively recent origin, dating from about 1880, and the 
animals are caught in the Pacific Ocean and Bering 
Sea at a great distance from Canadian territory. 

Russia, especially that portion bordering the Pacific 
Ocean, at one time yielded the great bulk of aquatic 
as well as of other furs on the market, the product of 
sea-otter and fur-seal being particularly large. Owing 
to the cession of Alaska to the United States, and the 
increasing searcity of furs on the Siberian coasts, the 
importance of Russia in this particular is now greatly 
reduced. South America yields only two aquatic furs 
of consequence, viz., nutria and fur-seal. Several spe- 
cies of otter occur there, but they are of little value, 
and few are taken. Japan yields some fur-seal and sea- 
otter skins. From Europe, Africa, Australia, and the 
southern coast of Asia the product of aquatic furs is 
of very little importance. 

The annual yield of aquatic furs fluctuates greatly, 
and an estimate of the collection is far from reliable, 
except for the particular year to which it relates. When 
furs of a special variety are fashionable, hunting be- 
comes active; as a result the quantity placed on the 
market lowers the price and the hunt declines, giving 
the animals another opportunity to increase in num- 
bers. While there are no means of learning the exact 
quantity collected during any one year, in view of the 
fact that the great bulk are handled at the London 
auction sales it is possible to form a very close esti- 
mate of the total product. 

With the assistance of several of the principal fur 
houses of the world, including the Hudson's Bay Com- 
pany, Mr. Alexander Fraser, and Mr. Joseph Ullman, 
the following estimate is made of the number of 
aquatic skins produced in the United States, and in all 
countries combined during the year 1900, and 
their value in the wholesale trade: 


other 
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great protection to the animals, their value in the 
summer pelage being so small as to not warrant their 
capture, Furs in best condition are designated “prime,” 
and this state is indicated by the color of the pelt 
That of a prime skin is generally very light and clear, 
but as warm weather approaches it becomes bluish and 
dark. Most aquatic furs in the United States become 
prime about the middle of November, and remain so 
until March, but beaver and muskrat are not thorough- 
ly prime until late in December, and are good until the 
last of April, while the fur of the otter may be prime 
as late as the end of May. There are two prominent 
exceptions to the general rule of taking fur-bearers 
during cold weather only, viz., the sea-otter and the fur- 
seal. The fur of the former is prime throughout the 
year, and the latter is taken principally during the 
summer for convenience of capture. 

In addition to the protection afforded by the poor 
condition of the pelage, many governments have inter- 
dicted the capture of certain fur-bearing animals from 
a definite date in the spring to a fixed date in the au- 
tumn. There is no uniformity in these regulations in 
the different States, and frequently in different counties 
in the same State. 

None of the aquatic fur-bearers is utilized to any 
extent for food, though the meat of the muskrat is used 
by some persons; nor are these animals valuable ex- 
cept for the furs, which constitute the principal, and 
in most instances the sole, object of their capture. 

With the exception of the taking of the fur-seals on 
the rookeries, practically all the aquatic furs are ob- 
tained by a resort to skill and stratagem. Many musk- 
rat, mink, and otter are obtained by farmers and vil- 
lagers. During cold weather, when furs are prime, 
comparatively little work is done in rural sections, and 
thousands of men and boys find profit and sport in 
matching their skill and cunning against those of the 
wary animals. The greater portion of the peltries, 
however are secured by professional trappers and hunt- 
ers, who devote themselves entirely to that work during 
the season. 

In taking or killing fur-bearing animals the use of 
guns or spears is avoided whenever possible, as they 
injure the skin by making holes in the pelt. Shooting 
is especially wasteful in taking aquatic animals, since 
a large percentage of these sink when shot, and are 
thus lost; furthermore, the shot cut paths in the fur, 
sometimes several inches in length. Neither should 
they be taken by poisoning, as this spoils the skin, the 
poison spreading through the body of the animal and 
injuring the texture and gloss of the fur, greatly de- 
preciating its value. 

The best method of taking these animals is by club- 
hing them on the head whenever that is practicable, 
as in the case of fur-seals, or by means of steel traps 
in case of the smaller and wilder animals. 

Previous to 1670 the fur trade was centered in Leip- 
sic, Amsterdam, Paris, and Vienna, the markets of Leip- 
sic being the most important. Comparatively few 
choice furs were handled in London or in any market 
center other than those named. But shortly after the 
inauguration of its business in 1670, the Hudson’s Bay 
Company began disposing of its receipts of peltries at 
public auction in London. Within a few years the 
continental markets relinquished the bulk of their trade 
to the new insular rival, and from that time to the 
present London has been pre-eminent as the greatest 
fur center of the world. The series of sales occurring 
at stated intervals at the various warehouses in that 
city dispose of the great bulk of the world’s product of 
fancy furs. The American merchant, for instance, goes 
to London to buy the pelts that were obtained and 
shipped even from the vicinity of his own home. The 
reason for this is not difficult to discover. The prin- 
cipal fur company of the world has its headquarters 
in that city; the fur trade is better understood there 
at present than in any other large commercial center, 
and the importance of its being centralized makes it 
comparatively easy to hold when once secured; also 
the business ranks well among the London bankers, 
and they advance money on consignments of furs, and 
the consignor can negotiate his bill of lading on the 
receipt of his bales of peltries. 

Although none compares in extent with that of Lon- 
don, there are several other markets which assist in 
the general work of distribution. Most celebrated 
among these are the fairs at Leipsic, which have exist- 
ed over five hundred years. The Easter fair is the 
most important. This commences a week after Easter, 


product of aquatic furs in 1900. 


United States. All other countries. Total. 

of Vales. of Vailas. of 

Beaver 8,000 $39,860 58,000 $301,200 66 000 $341,060 
24,000 660,000 71.485 1,471,000 95,485 131,000 
Mink A78,0°0 810.000 150,000 $30,000 728,000 1,140,000 
Muskrat 4,035,000 563,000 1.250.000 138,000 5,285,000 703,000 
Nutria 1.950.000 444.000 1,950,000 444,00) 
14,600 93,260 19,040 | 170,85) 33,640 284.110 
Sea-otter 330 133,980 260) 105,560 590 23054 


During the summer months the skins of most of the 
fur-bearing animals are practically worthless, the 
thickest and finest part of the fur being shed as warm 
Weather approaches, growing again in the fall to pro- 
tect the animal in winter. This deterioration furnishes 


* Extract from U, 8. Fish Commission Report, 1902, 


and lasts about two or three weeks. Large quantities 
of American peltries, especially muskrat and mink, are 
disposed of there. Furs are marketed in much smaller 
quantities at two other fairs held in Leipsic, one at 
Michaelmas, and the other at New Year. 

New York city is the great fur center in this country, 
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not only for accumulating the raw goods but for dress- 
ing, dyeing, and manufacturing as well. Indeed, New 
York leads the world as a consumer of furs, the sales 
to individuais there exceeding that of any other city in 
the world. ‘Many firms long established, with large 
capital, and of international reputation, carry on the 
business. At present there are 93 fur houses in New 
York, many of which have branch establishments and 
resident partners in London, Paris, Leipsic, Shanghai, 
etc. In view of the fact that a very large percentage 
of the furs of the world originate on the North Amer- 
ican continent, and that the rank of the United States 
as a fur-consuming country is constantly increasing, it 
seems not improbable that the enterprise of New York 
may result in that city securing a large portion of the 
wholesale trade which now centers in London. 

In addition to these large centers, the work of fur 
distribution is carried on by traders and merchants in 
almost every section of the world, scarcely any large 
town being without its quota of fur stores of greater or 
less importance, according to the climate and the 
wealth of the inhabitants. 

In the markets, the skins of each variety are graded 
according to their size and the condition of the fur, 
the number of grades or classes depending on the im- 
portance of the particular variety, the cheaper peltries 
requiring fewer grades than those of greater value. 
For the purpose of showing the comparative value of 
the different aquatie furs, the following summary is 
presented, indicating for dressed prime skins of each 
variety the average area in square inches, the average 
value in the wholesale markets of the United States 
in 1901, and the resulting value per square foot of 
area. 


Comparative statement of the average area, value, and 
value per square foot of the different aquatic furs in 
the United States markets in 1901. 


| Value per Value per 
skin. 


Designation. square foot. 


| Sq. inches. 
» 


Sea-otter, dark...... 1,285 $67.24 
1,285 22.41 
Fur-seal, Alaska... m0 6.89 
copper. 5.68 
Mink, Canadian...... = 73 5.12 
Minnesota... . wo 458 
Otter, Canadian. .. 460 $2 
Pacific....... 448 254 
Southern.......... 400 } 2.08 
Beaver, Cunadian...... 635 171 
pe O50 | 
Southern | 1.49 
‘ 214 | Ai2 
Muskrat, dark 100 | Ag 
ight 100 
DYEING OF FURS: 


NUMEROUS attempts to apply artificial colors to furs 
have failed because strong mordants and high tem- 
peratures injure furs and skins. The difficulty has 
been overcome by using chrome, preferably the chom 
ate, for tanning the skins, and chloride for treating 
the fur. These two operations are effected without 
interruption, and the fur readily takes on the aniline 
colors. 

For instance, sheepskins weighing, say 8 kilo- 
grammes, are dampened with lukewarm water and 
tawed with alum and salt, washed in a soap bath (150 
grammes to 100 liters of water) for half an hour, with- 
drawn and rinsed; then, until complete absorption, 
are kept in a bath prepared with 100 liters of water, 
50 grammes of oxychloride of chrome, 100 grammes 
of basic sulphate of alumina, 100 grammes of copper- 
salt, and 150 grammes of crystallized sodium acetate; 
100 grammes of oxychloride of chrome are added, the 
skins left in the bath for from 24 to 36 hours, rinsed, 
hung up to dry for a quarter of an hour; put into a 
cold bath containing 100 liters of water and 1 liter of 
chlorhydric acid; dried; immersed in another cold 
bath composed of 800 grammes of chloride of lime 
to 100 liters of water, manipulated for 25 minutes, 200 
cubie centimeters of chlorhydric acid added, handled 
again 10 minutes, then put back into the acid bath, 
into which half a liter of chlorhydrie acid has been 
poured, 

After one-fourth of an hour, the skins are rinsed in 
cold water; then, to make the last traces of chloride 
disappear, rinsed in a bath containing 300 grammes 
of hydrosulphite of soda at a temperature of 30 deg. 
C.: and finally washed three or four times in cold 
water and hung up to air, when they are ready for 
dyeing. 

The temperature of the dyeing bath is 50 deg. C., 
and consists of 320 grammes of aniline black 4 7 
(four per cent of the weight of the furs to be dyed), 
20 grammes (one-quarter per cent) of orange E N L, 
800 grammes of calcined sulphate of soda, and 400 
grammes of acetic acid; the skins are put in, and the 
temperature raised to 75 deg. C. A quarter of an hour 
afterward 80 grammes of bisulphite of soda are added, 
and the skins manipulated for from forty-five minutes 
to an hour, at the same temperature; then they are 
left to cool in the bath, rinsed, aired, after which they 
are treated with soda. 

After the application of chrome and chlorine, the 
skins may be dyed either with the brush, or by im- 
mersion, at a temperature which need not rise above 
75 deg. 

The choice of the colors presents no difficulty; the 
dyer will choose the one best adapted to each kind 
Chrysoidine gives excellent results, in small quantities 
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resembling Canada yellow, and in large quantities 
presenting a bright yellow All other basic colors 
dye only to a certain shade, so that it is very difficult 
to obtain dark shades.—Translated from the Leipziger 
Faerber und Zeugdrucker Zeitung. 


A SIMPLE CONSTRUCTION OF A MODEL STEAM 
ENGINE.* 

Iv is the purpose of this article to describe a small 
steam engine which can be made by the average boy 
with limited skill and facilities. The easiest size to 
make this engine, which will run well and give an 
appreciable amount of power, is shown by the draw- 
ings: Fig. 1 is a sectional plan view of a completed en- 
gine. Figs. 2 and 3 are sectional views on either side. 

The cylinder determines the sizes and proportions of 
the other parts, and is, in the drawings, % inch inside 
diameter, of seamless brass tubing. A similar piece of 
about “\-inch inside diameter serves as a steam chest. 
All that now remains necessary in the way of tubing 
is a short piece of about \4-inch inside diameter, to 
serve as a connection for a piece of flexible tubing to 
attach the engine to boiler. The length of tubes for 
cylinder and steam chest is from the drawing, 24 
inches, being proportioned so that the stroke is equal 
to twice the fnside diameter of the cylinder. 

The cylinder and steam chest should be filed flat on 
one side of each tube for its entire length, shown in 
the longitudinal section, where the cylinder and steam 
chest lie together, and also in the cross section, a, Fig. 
1. Steam ports are made for the admission of steam 
from the steam chest to cylinder. These are arranged 
two at each end of each tube, and form continuous 
double openings between the two tubes, the two holes 
at each end being arranged side by side vertically. On 
the opposite side of the smaller tube (steam chest) is 
about a \4-inch hole, marked “Inlet.” The '-inch 
tube is attached here. Single holes may be used be- 
tween the cylinder and steam chest, and the engine 
will run fairly well. 

The parts must next be soldered. If one does the 
soldering himself, he should remember to coat the sur- 
faces to be united with tinsmith’s soldering flux just 
before soldering. This flux is muriatie acid in which 
zine has been dissolved. Where holes are to be made 
to match, wooden pegs can be inserted in them. The 
two tubes should be held side by side, and the space 
between filled with solder, giving them the appearance 
of a solid piece of metal. A small bolt should be sol- 
dered underneath the steam chest and cylinder to bolt 
same to the base, as is shown in dotted lines in Pig. 2 

A part, to obtain which will probably exercise the 
average boy's ingenuity, is the front cylinder head PD’ 
It is best made as shown in Fig. 1, and consists of a 
plug fitting in the cylinder, and on the outer end of 
this plug screws a cap. Packing placed in the cap is 
thus compressed around the piston rod running through 
the middle of these parts. Another construction is 
shown at PD”, Fig. 2, consisting of a plug and a sleeve 
which may be pressed in and held by a bent piece of 
flat metal attached to the base, thus compressing the 
packing. This plug may be soldered in the cylinder, as 
it is unnecessary to remove it to take parts out of the 
cylinder. 

The rear cylinder head, D, is best made of the or- 
dinary “<-inch plug used in pipe fitting, brass if obtain- 
able. It is cupped out as shown for the nuts on the 
piston head. The cylinder should be threaded on the 
ingide with the tap used for this size of pipe fitting— 
a minute's work for a plumber with the tap at hand. 
This head may also be made so as to screw into the 
end of cylinder, so as to be removable when necessary. 

The small rods and nuts shown should be easily ob- 
tainable at a bicycle repair store, and will have to be 
cut to length and threaded as shown in the drawings. 
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similar washers, the first being soldered in position, 
and a small tube, d, which may be made of sheet cop- 
per or tin rolled up, serves to space the two valve heads. 

The crosshead, F and F”’, Fig. 1, may be made of lead, 
which can be easily melted and poured into a mold of 
the size and shape required, which can be taken from 
the drawings. At the center of the rear end it has a 
hole running in for three-sixteenths of an inch, just 
large enough to hold the piston rod firmly. There is 
also in the same end a square slot running vertical to 
the rod, into which a nut flattened on its two sides is 
placed, which nut serves to hold the piston rod into 
the crosshead. There is also another nut on the piston 


IMPROVED SPIRAL PISTON RING. 


rod, outside of the crosshead, which screws up against 
rear of crosshead and locks the rod into it. In the 
middle of the two sides are cut or cast the two grooves 
as shown in cross section F”, and indicated by full and 
dotted lines at F. Crosswise through the center, level 
with the guides and rod, is a hole for the wrist-pin 
shown in cuts F and F’. This pin is kept from slip- 
ping out by the guides which are at each end of it. 
There is also a slot cut or cast into the crosshead at 
the front end, wide enough to allow the connecting rod 
to work freely on the pin, and extending back far 
enough to admit the connecting rod. 

The guides, G’, may be made of sheet metal. The 
erank head at 7 may be a disk of metal, or of the out- 
line shown at /’, Fig. 2. The boxes, m and n, for the 
shaft to turn in, may be made of lead in halves, and 
attached to the base by wood screws. The eccentric, h, 
is easiest made of lead in the shape of a disk, soldered 
to the shaft, and it has a groove in its circumference 
into which fits the bent valve rod shown in Fig. 3. To 
make the engine run in the direction indicated by the 
arrow, Fig. 2, the eccentric should follow the crank, H, 
at the angle indicated, with the center of the eccentric 
rv, lying between the lines z/’ and 2/’, or so that the 
valve piston-heads, ¢ and c’, move across the ports, so 
as to begin admitting steam into the cylinder by the 
time the piston is ready to begin its stroke. 

The base is made of wood, and the cylinder is set in 
a V groove in it. The crosshead, boxes, and eccentric 
could be made of hardwood if no other construction 
were available. Nearly any kind of a disk, 8, of the 
right weight will suffice for a flywheel. The end of the 
shaft may be extended beyond the outer bearing and 
afford room for pulleys. The best packing to use be- 
tween washers of piston head and in gland, D’, probably 
is that known as asbestos candle-wick steam packing, 
obtainable from any plumber. 

AN IMPROVED SPIRAL PISTON RING. 

A new form of piston ring which is particularly 

adapted for use in gasoline engines is shown in the 


Ser i? 


SIMPLE CONSTRUCTION OF 


The rod, e, is flattened at one end where it passes 
through guide g. The valve piston heads are made as 
follows For ( a washer fitting easily in the cylinder 
is soldered on the rod in position shown, while a sec- 
ond washer is forced up against the packing between, 
by the two nuts shown on the end, one nut serving to 
lock the other. The valve heads, c, c’, are made of 
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A MODEL STEAM ENGINE. 


upper cut. The idea of the inventor in designing this 
ring was to make a packing-ring that will expand in 
the cylinder without losing efficiency. That the design 
is novel can be seen trom the illustration referred 
to. The left hand side of the picture shows the gen- 
eral appearance of the spiral ring, while the other side 
shows diagrammatically the spring steel rod, S, that 
presses against one end of it, as also indicated at S in 
the general view above. The other end of this spring 
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rod is tapered to fit in a hole in the piston wall. Ti 
rounded end of the piston ring, seen at the extreme le! 
of the picture, is pressed against the rounded sock 
made to receive it in the piston surface, by the sprin: 
rod, 8S, just mentioned; and the joints between the se 
ments into which the ring is divided to overcome dij 
tortion from heat, are thus also held tightly togeth: » 
continually, instead of opening wider with wear, a 
they do with the ordinary piston ring. As the ring 
divided into quarter segments and is being constant! 
pressed outward against the cylinder wall, a tight fit 
assured throughout wide ranges of temperature ar 
consequent changes of contour of the cylinder. Th, 
pressure of the spring rod is exerted in two direction 
as indicated by the lines m and n, and it tends bot 
to keep the rings in contact with the cylinder wall ar 
to keep the segments in contact with each other. The 
rings may be made of cast iron, phosphor-bronz 
nickel-steel, or any suitable anti-friction metal, and as 
they always fit perfectly, graphite lubrication can be 
used to greater advantage than heretofore. The spring 
rod, being within the piston, is removed from the point 
of greatest heat and is thus kept amply cool never to 
lose its temper. It can be adjusted to the proper ten 
sion to give a minimum of friction. The rounded en: 
of the ring, as shown in the illustration, is widened so 
as to contact with the adjoining segment in order to 
make a tight joint. Although this is theoretically pos 
sible by so shaping the end of the ring, fit has been 
found more advantageous to confine the ring to its rez- 
ular width and simply round its end. 

With regard to the results obtained from rings of 
this type in actual use, the inventor states that they 
have been tested in every conceivable way for nearly 
a year, and have been found not only to prevent leak 
age of gas by the piston, but also to allow of the engine 
being run at much higher temperatures without dan 
ger of the rings sticking. One of these spiral rings will 
answer the same purpose as three or four ordinary 
rings, and will do it more effectively. That they rep- 
resent a distinct advance in gas engine construction is 
obvious. 


ELECTRICITY AT HIGH PRESSURES. 


Pror. Ettuvu Tuomson sends the following interesting 
letter to Science: 

To the Editor of Science: Some three or four years 
ago I put forward the idea that just as with increase 
of vacuum and potential the Roentgen rays become 
more and more penetrating, there may possibly be 
produced, when cathode ray ions (electrons) move 
with the very highest velocities, rays that penetrate 
considerable thicknesses of nearly all bodies without 
undergoing absorption. Interstellar space may be 
traversed not only by light and heat waves, but also 
by rays of the more recently discovered penetrating 
kinds including those of extreme penetrating powers 
above assumed as possible. 

From what source would such highly penetrating 
rays as are referred to come? Might they not come 
from matter (electrons or assemblages of electrons 
called atoms, or even small masses of matter) moving 
with such very high velocities as are somewhat com- 
parable with the velocity of light? These assemblages 
of electrons on impact would probably give Roentgen 
rays of all orders up to the very highest or most pen- 
etrating. Such rays would be absorbed only in larger 
or denser masses of matter and the absorption would 
ordinarily be undiscoverable. The celestial bodies, as 
the stars, planets, ete., would probably absorb the rays, 
and the rays in being so absorbed would add energy 
to the masses, tending to some extent to keep up their 
temperature. 

The natural question arises as to whether there are 
any existing conditions under which the smallest par 
ticles could attain high velocities. When an _ ex- 
tremely minute particle of matter near the sun or in 
the outer envelope of gas around the sun is of a na- 
ture to absorb the radiation, a radiation pressure wil! 
be exerted upon it which may, if the particle is sma!! 
enough, be in excess of gravitational force. Such par- 
ticles continuously expelled, in virtue of the excess o! 
radiation pressure over gravitation, may give rise (0 
the coronal streamers around the sun. If the condi 
tion just pointed out be possible, the particle will, under 
the difference of force, be accelerated outwardly from 
the sun, and continue to move away with an accelera- 
tion which, though diminishing, is still an accelera- 
tion. Such particles would naturally be expected (to 
leave or be driven away from any hot star. 

That a particle once started away will continue mov 
ing outwardly with an acceleration, follows from (!ie 
fact that both the radiation pressure and gravitation 
vary as the inverse squares of the distances. Tli's 
means that if a particle is moving toward the si" 
under the influence of gravitation, it will not at a 
time be stopped by the radiation pressure unless it 
subdivided into smaller particles. It also means t! 
any set of particles moving from the sun under radis 
tion pressure in excess of gravitation must contin 
forever moving away unless such particles are brous 
together into large masses or collide with other masse- 
It is possible that the limiting velocity which cou! 
be attained would be the speed of light waves in th 
ether. Such rapidly moving particles, whether cor 
sisting of many molecules or atoms (groups of elec 
trons) or consisting of separate electrons or ions woul: 
probably, on striking other particles or masses, giv’ 
out intense radiation of the Roentgen ray order, and 
accompany the same by heat radiation, or visible ra- 
diation, or both. Such particles might even serve to 
illuminate some of the apparently cold nebulae, either 
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by the impact, generating heat and light, or by fluor- 
esc once, 

Here, then, is the outline of a new corpuscular the- 
ory of energy conservation, which is not the Newtonian 
corpuscular theory, but which supplements the undu- 
latory theory in providing a mode of recovery for at 
least a portion of the energy of radiation. Any par- 
ticle which is set in motion by the radiation pressure 
is within limits converting the energy of radiation into 
mechanical movement or moment, which movement 
continues until such particle meets an obstacle and the 
energy is again reconverted to heat, light, and to those 
forms of obscure radiation more or less penetrating 
to ordinary matter. 

{t is doubtful whether radio-active substances like 
radium are the fluorescent detectors of such rays as 
reach us from space, and which are not absorbed by 
our atmosphere. The simpler hypothesis is that of 
atomic instability. But the hypotheses which have been 
outlined above—and they are, of course, only scientific 
speculations or hypotheses as yet—naturally suggest 
lines of investigation which are desirable to be carried 
out In that way only can any truth, if it exists in 
these ideas, be determined, or the ideas disproved, as 
the case may be. 


THE CONSTRUCTION OF A FOUR-INCH SPARK 
INDUCTION COIL.* 
By Tuomas R. Hopper. 
For the benefit of amateurs who wish to possess a 
good induction coil, but are deterred by the expense of 
a manufactured instrument, or the cost of materials 
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Fig. 1.—SECTION THROUGH THE INDUCTION 
COLL. 


with which to build one, this article is directed. 
Throughout the course of the work the chief feature 
has been the use of the least expensive materials where 
they do not conflict with quality. 

Referring to Fig. 1 the core, A, of the primary coil 


is composed of 16-inch lengths of No. 18 soft iron wire - 


formed into a compact bundle 1% inch in diameter. 
This wire is known to hardware trade as “stove-pipe 
wire,” and is purchased wound in circular bundles. To 
straighten the wire, one end is fastened to a support 
and a length reeled off as long as convenient, which is 
then stretched until thoroughly straight, and cut into 
16-inch pieces. Slightly over three pounds of wire will 
be required. The 16-inch lengths are forced into a 
metal tube 1% inch internal diameter until packed 
tightly, and the tube is then gradually slipped off, at 
the same time winding the core tightly with tape. 
After coating the core with shellac and drying it, the 
primary wire, B, consisting of two layers of No. 14 
double cottton-covered copper wire, is wound on. This 
is best accomplished by two persons, one holding and 
turning the core while the other feeds the wire evenly, 
laying each convolution tightly against its neighbor. 
To prevent the wire loosening at the beginning of the 
winding it is clamped tightly to the core by means of a 
small joiner’s clamp, and about a foot of wire left at 
the beginning and end for connections. 

The insulating tube separating the primary and sec- 
ondary coils is constructed of two glass Welsbach gas 
lamp chimneys, CC, Fig. 1, each two inches external 
diameter and eight inches long. Any metallic printing 
on the surface of the tubes should be carefully scraped 
and removed and the whole thoroughly cleaned. A 
teaspoonful of shellac varnish is poured into the tube 
and the same turned horizontally until the inside sur- 
face is covered. After allowing a few moments for the 
varnish to set, the outside surface should be coated 
with a brush. Both tubes should be treated in the 
same manner and set aside to dry in a warm atmo- 
sphere. The paraffined paper tube, D, is made of a 


Fis. 2—DISKS FOR WINDING THE SECOND- 
ARY COIL SECTIONS. 


Sood grade of white unglazed wrapping paper 16 inches 
in width formed upon a mandrel until it has the re- 
‘red thickness. The inside diameter of the tube is 
such that when the finished primary coil is slipped 
nto it, it just fits nicely. The thickness of the tube 
should be increased until it is the required diameter 
te enter and fit tightly into the two glass tubes. It 
should then be dipped into a bath of hot paraffin wax 
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and allowed to remain until thoroughly permeated. In 
preparing paraffin for any purposes mentioned in this 
article it should be melted and strained through at 
least three thicknesses of cheesecloth to remove any 
particles of grit, and it should be remembered that if 
heated until at all yellow, paraffin loses some of its 


Fie. 3.—CONSTRUCTION OF THE CONDENSER. 


insulating qualities. After the paramned paper tube 
has hardened, the two glass tubes should be placed end 
to end, and the paper tube, lightly brushed with shel- 
lac varnish, slipped inside of them. This forms the 
complete insulating tube. It might be supposed that 
there would be leakage from the secondary to the pri- 
mary in the center of the coil between the abutted ends 
of the two glass tubes, but it will be found that as long 
as the insulation is sufficient at the extremities of the 
coil the tendency to spark from secondary to primary 
in the center is slight. 

For the secondary six pounds of single cotton-covered 
No. 36 copper wire will be required. It is wound in 
48 sections, or flat rings, each section insulated from 
the next on both sides by two paraffined paper disks, 
and the whole being divided into two large sections, 
E, E, Fig 1, separated and insulated from each other 
at the center by a heavy thickness of paraffined paper, 
F, and also insulated at the ends by thicknesses of the 
same material, /. To cut the paper disks a form will 
be necessary. Out of a sheet of moderately thick brass 
or copper a disk five inches in diameter, and having a 
two-inch opening in the exact center, should be cut. 
Upon a sheet of glass lay four sheets of the same qual- 
ity of paper as used for the tube above mentioned, and 
using the metal disk as a form, with a swivel print 
trimmer (such as photographers use), cut 180 paper 
disks, each separate disk consisting of four thicknesses 
of paper, and being five inches in diameter with a two- 
inch opening in the center. A bath of hot paraffin wax 
should be prepared, and into it, by means of a wire 
hook, each four-ply paper disk should be dipped. Upon 
removal the disks should be slightly shaken while the 
paraffin is yet hot to assure their lying concentrically, 
and allowed to drain and cool. Of these four-ply disks 
96 will be required to insulate section from section, 
the remainder are used for insulating the center and 
ends of the secondary coil. 

To wind the sections a piece of apparatus shown in 
Fig. 2 is necessary. The dfsks, G and H, are five 
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Fig. 4.—DIAGRAM OF SECONDARY WINDINGS. 


inches in diameter by one-half inch in thickness, and 
are turned from hardwood. In the center of the disk, 
H, is a projection, J, 2% inches in diameter at the 
base by three-sixteenths of an inch in thickness, and 
tapering slightly as shown to facilitate removal of 
coils after winding. A chuck or small face-plate, K, 
serves to couple the whole to the lathe spindle. The 
bolt, L, passing through the centers of the face-plate 
and disks, H and G, and secured by the nut and washer, 
M, holds the disk, G. in place while the coils are being 
wound. A small hole is drilled through the disk, H, 
at the circumference of the projection, J, to receive 
the end of the wire at the commencement of the wind- 
ing. The inner surfaces of both disks must be 


Fig. 5.—DIAGRAM OF ELECTRICAL CON- 
NECTIONS. 


smoothed and dipped for a few moments in melted 
paraffin wax. 

The wire is wound dry, just as it comes from the 
spool, in the hollow formed between the two disks. 
The spool containing the wire must be placed upon a 
suitable spindle so that it can rotate easily when un- 
winding. The end of the wire is passed through the 
small hole tn the disk, H, and secured on the outside 
by a dab of wax. After bolting together the winde: 
can be rotated as fast as possible without breaking the 
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wire. No attempt should be made to wind the wire 
in even layers as it is not necessary even if it were 
possible; and it should be allowed to find its own level. 
It should be fed to the winder with a moderate and 
even tension through a bit of cloth or paper held in 
the hand, as the covering tends to absorb the moisture 
of perspiration, which has some effect on insulation. 
When the space between the disks is filled to within 
one-fourth inch from the circumference, the winder 
should be unbolted and the coil gently removed with a 
thin-bladed knife, and by means of a suitable wire 
form lowered horizontally into a bath of hot paraffin 
wax. When thoroughly permeated and bubbles cease 
to arise, it should be removed and placed upon a 
smooth wood surface which should have been previous- 
ly rubbed with sweet oil to prevent sticking. When 
the paraffin has become semi-hardened the coil should 
be subjected to light pressure with a smooth board to 
make it compact, but should be thoroughly hard be- 
fore removal. The inside and outside ends should be 
left projecting about one inch for connection. In this 
manner the whole number of coils should be wound. 
It is impossible to state just how many sections can be 
wound, as it depends upon the tension given to the wire 
in winding, but the number should be even, and will not 
vary far from 48. Each coil or section of wire should 
be laid upon a flat surface and on each side should be 
placed a four-ply paraffined paper disk, and made to 
adhere to the section by smoothing with a hot flatiron. 
Care should be given that the paper disk exactly cen- 
ters with the wire coil so as to leave a \4-inch margin 
of paper around the circumference, and a \-inch mar- 
gin at the central opening. 

The condenser, N, which is adjustable, is composed 


Fig. 6 —THE DISCHARGER. 


of 80 sheets of tin-foil interleaved with a like number 
of sheets of paraffined paper. The foil sheets are five 
inches in width by ten inches in length, and the paper 
sheets seven inches in width by twelve inches in length. 
Each paper sheet must be soaked in hot paraffin wax 
and allowed to drain and cool. In addition to the foil 
sheets 80 strips of the same material six inches long 
by one inch in width will be needed. Upon a flat sur- 
face three sheets of the paraffined paper are laid one 
upon the other, O, Fig. 3, and upon them a sheet of 
foil, P, is placed, leaving a one-inch margin of paper 
on all sides. Upon the foil sheet at the right-hand side 
is laid one of the foil strips leaving about two inches 
projecting over the edge of the paper and making good 
contact with the foil sheet. Another sheet of paraffied 
paper, O, is placed upon the foil sheet and then a sec- 
ond sheet of foil, P. with a strip projecting to the left. 
This is continued, alternately connecting the foil sheets 
to right and left, with paper between each sheet, until 
finished. Over the last sheet of foil are placed three 
sheets of paraffined paper, and the whole tied tightly 
between two thin boards, leaving the strips free for 
connection. It will be seen that each foil sheet is 
insulated from the next above and below by a sheet of 
paraffined paper, and that every other sheet is con- 
nected to the right by means of strips, and those be- 
tween connected to the left in the same manner. It 
is really two large surfaces of foil insulated from each 
other by paper, and it will be seen that any connection 
between the two foil surfaces would render it useless. 
The paper for this purpose should be selected with 
great care and should be free from holes and flaws. 


Fie. 7.—A HOME-MADE 41INCH SPARK 
INDUCTION COLL. 


Also the paraffin used for the paper should be strained 
and the dish containing it cleansed before use. 

The base, R, Fig. 1, is 20 inches in length by 11', 
inches in width, and is made in the form of a shallow 
box 114 inches in depth, in which lies the condenser, 
N. The coil heads, 8, S, are turned from well-seasoned 
hardwood, and are six inches in diameter by three- 
fourths of an inch in thickness. In the center is cut a 
two-inch hole through which passes the insulating tube 
containing the primary coil, On top of the heads is 
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placed the bridge, 7, made of wood, through which pass 
two short hard rubber tubes, U, U, carrying the termi- 
nal wires of the secondary coil 

The circuit breaker, V, shown at the left of Fig. 1 
is constructed as follows An upright spring of brass, 
a, half an inch in width, carries the iron hammer head, 
6, consisting of three 14-inch washers bolted fast. 
The brass spring is wedged in a slot in the solid brass 
foot, «. which is bolted through the base as shown. In 
front of this, and secured to the base in the same man- 
ner, is a solid brass standard, d, of sufficient thickness 
io assure no Vibration when the breaker is in action. 
At the top is placed the contact screw, e, and the check- 
nut, f, the former carrying at the point the platinum 
stud, g, which makes contact with a similar stud at 
the back of the hammer head. For the purpose of in- 
creasing the vibration rate of the hammer head, the 
screw, ht, passes through and is insulated from the 
standard, d, by a hard rubber bushing, the threaded 
end working through a nut secured to the spring car- 
rying the hammer head It will be seen that the more 
the screw, h, is tightened the more thoroughly the core 
of the primary must be magnetized before sufficient 
power is obtained to break the circuit, and to get the 
best results from the coil the core must be fully sat- 
urated before the circuit is broken. 

To assemble the coil, the head, s, Fig. 1, should be 
slipped over the insulating tube, c, leaving it projecting 
one inch on the outside at the cireuit breaker end. A 
number of paraffined paper disks, fF, should be placed on 
the insulating tube and pushed tight against the head 
until their combined thickness amounts to about one- 
half inch There are two methods of connecting the 
coils or sections of the secondary The old method was 
to place all the coils on the insulating tube with the 
wire in each separate coil running in the same direc- 
tion, and to connect the inside ond of the first coil to 
the outside end of the second, and the inside end 
of the second to the outside end of the third, and 
© on until finished. This plan necessitated bring- 
ing the connecting wire of each section up between 
the coils and rendering them liable to spark back 
into themselves thereby ruining the instrument 
The new method, and the one used in this coil, 
is as follows: Select two sections, each, of course, 
having a paper disk adhering to each side of it, 
and place one upon the other in such a manner that 
the wire in the second coil runs in opposition to that 
in the first. This is represented by the coils, k and J, 
Vig. 4. The two inside ends of the pair should be sol- 
dered together, making as small a joint as possible 
which should be pushed up between the paper disks di- 
viding the coils. They should then be slipped into 
place over the insulating tube, and pushed up tightly 
against the paper insulation, F, /’, Fig. 1. Two more 
coils or sections, m and n, Fig. 4, should be selected and 
treated in the same manner as the first two, care being 
taken that the coil, m, of the second pair runs in the 
opposite direction to coil 7 of the first pair, and that 
coil » runs in the opposite direction to coil m. The 
inside ends of coils m and vn being soldered and the joint 
pushed up between the paper disks, the two should be 
slipped into place over the insulating tube and pushed 
up tight against the two already on. The outside ends 
of the two coils, 7 and m, should be soldered together, 
and the joint pushed down between the paper disks. 


When 24 sections are in place the paraffined paper disk * 


insulation should be put on, This is about 1's inches 
in thickness, three-fourths of an inch lying on each 
sidé of the abutted ends of the two glass tubes of 
which the insulating tube is constructed. The remain- 
ing 24 coils should then be put on, care being taken 
that the two halves of the secondary do not oppose each 
other, and after these are in place the paraffined paper 
disk insulation and coil head are slipped into position 
It will be seen that the wire in every coil runs in the 
opposite direction to its neighbor on both sides, and 
that the two inside and the two outside ends are alter- 
nately connected, so that the induced current runs in 
one direction throughout the secondary. As each pair 
of coils is slipped into place and connected with those 
already on, the whole number should be tested with a 
calvanometer to assure their continuity. The number 
of sections must be even so that both terminals will be 
outside ends. To give a neat appearance and protect 
the secondary it should be covered with leather such 
as bookbinders use. This is best accomplished by mak- 
ing a cylinder of bristol-board of sufficient diameter to 
fii nicely over it, and covering the same with leather. 
When dry it can be placed in position. The bridge, 7, 
Fig. 1, should be secured in place by means of four 
short brass screws, and about 1'4 inches from each 
end should be bored a small hole to receive the hard 
rubber tubes. In them should be inserted a short bush- 
ing of brass tube one-eighth of an inch internal diam- 
eter, to which are attached the end wires of the sec- 
ondary. 

The coil is attached to the base by means of round 
wood pins which are glued tightly into the former and 
fit into holes drilled into the wood coil heads; and the 
latter not being secured to them the coil can at any 
time be removed from the base. The primary should 
be placed inside the insulating tube, the terminals, w, 
Fig. 1, of which extend through the base board. The 
circuit breaker should then be bolted into place, leav- 
ing about \-inch play between the hammer head and 
the primary core. The primary and condenser circuits 
are shown in Fig. 5. The current passes from the bind- 
ing post s, through the circuit breaker v, through the 
primary coil », and out at the binding post y. All of 
the tinfoil strips on one side of the condenser n are 
connected to the post, c, of the circuit breaker, and the 
post d is connected to the switch arm, z. The tin-foil 
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strips on the other side of the condenser are divided 
as follows: To switch button 1 are connected 20 strips, 
and to buttons 2, 3, 4, and 5 are connected five strips 
each. It will be seen that when the switch arm 2 is 
moved over button 1, 2,000 square inches of foil are 
bridged across the circuit breaker, and that as it is 
moved over each additional button 500 square inches 
are added. Also by moving it wholly across, and be- 
ginning at button 5 surface can be added in blocks of 
only 500 square inches at a time. Care must be taken 
that the surfaces of the switch arm and buttons are 
level, so as to assure contact with each and all of the 
latter when the arm is moved across them. The addi- 
tion of a small switch in the primary circuit mounted 
on the base of the coil will be found convenient. 

The discharger shown in Fig. 6 is mounted on the 
right-hand side of the base, looking from the circuit 
breaker end, the coil being to the left. It is construct- 
ed of two glass chimneys exactly similar to those used 
in the insulating tube, varnished inside and out with 
shellac, and glued into seats two inches in diameter, 
bored to the depth of one-fourth of an inch in the base 
board and ten inches apart. Mounted on the top of 
each tube is a collar of brass, horizontally across which 
is soldered a small brass tube one-eighth of an inch 
internal diameter, and two inches long. Through the 
latter slide the discharger rods, both being of sufficient 
length to meet in the center and provided with hard 
rubber handles. Two brass rods fitting in the hard 
rubber tubes, wu, u, Fig. 1, connect the coil with the dis- 
charger. Beginning at one inch from the bottom the 
tubes are coated with tin-foil both inside and out toa 
height of three inches. The discharger rods are con- 
nected by a small wire to the inner coatings, the out- 
side coatings being provided at their tops with brass 
collars similar to those carrying the discharger rods. 
At the front of the collars is soldered a small brass 
hook, and when it is desired to have the jars discharge 
across the gap the outside coatings are connected by 
means of a rod placed across the hooks. 

To make a neat appearance all woodwork should be 
stained and varnished, and the brass fittings should be 
polished and given a coat of very thin shellac to pre- 
serve their luster, 

When energized with six cells of newly made acid 
battery, or about ten volts, eight amperes, it will give 
considerably over a four-inch spark. To secure the 
longest spark, the discharger rod to which it jumps 
should be provided with a brass ball about one inch 
in diameter. Adjusting the condenser also effects its 
length. From the method of construction it will read- 
ily be seen that in case of accident the coil can be con- 
veniently taken apart and repaired; and that the use 
of cotton-covered wire in place of silk in the secondary 
and inexpensive materials throughout considerably 
cheapens its cost. 


RECENT ADVANCES IN WIRELESS TELEGRAPHY. 

Mr. G. Marcont recently discoursed on “Recent Ad- 
vances in Wireless Telegraphy,” at the Royal Institu- 
tion. In introducing his subject the lecturer referred 
to the numerous contradictory reports which had been 
published by the daily press. From his first experi- 
ments of 1895 he rapidly passed to the three chief aims 
of later improvements: Prevention of interference be- 
tween various stations; increased signaling distance; 
increased efficiency and speed of working. The dangers 
of interference, Mr. Marconi said, alarmed non-experts 
more than experts; special regulations enabled us to 
send messages simultaneously along an omnibus tele- 
graph wire, to which different stations were joined, 
and similar rules would prevent interference in space 
telegraphy. That a signal from a vessel in distress 
could be picked up by any ship within wireless calling 
distance was an advantage. Yet the possibility of in- 
terference had been a great limit to the utility of the 
new system until we had learned to tune the apparatus 
to special wave-lengths. That two properly-turned 
closed electric circuits would respond to one another 
had first been shown by O. Lodge. But closed circuits 
were feeble radiators. Mr. Marconi referred to some 
diagrams explanatory of the principles of the syn- 
chronic transmitters and receivers used in long-dis- 
tance space telegraphy; but there was no time to de- 
scribe them, and the lecture was, therefore, on the 
whole disappointing to the technical visitor. It was 
explained that the secondary transformer circuit of 
the transmitter comprised a spark-gap and a number 
of condensers, and this secondary circuit served as 
primary to the coils which were adjustably connected 
to the coils inserted between the lower end of the aerial 
and the earth. The aerial terminated above in a con- 
ductor of large capacity. Originally this was a zine 
cylinder, but later, to avoid wind-pressure, etc., it was 
changed into wire netting. Several transmitters could 
be joined to one aerial, and the receiving stations be 
tuned to different waves. 

There was a misconception, Mr. Marconi said, as to 
intercepting. He would restrict the term to cases when 
messages were interfered with in such a way as not to 
reach their destination; overhearing and tapping were 
possible on telegraph and telephone lines. With the 
aid of powerful radiators excited in the neighborhood 
of the transmitting station, messages could, indeed, 
be rendered unintelligible, but then the disturber could 
not himself read the message he destroyed, and the 
telegraph and telephone services were exposed to simi- 
lar troubles. By means of several condensers coupled 
in series, each earthed through inductance, undesira- 
‘le waves could be cut out. 
¢ Coming to wave-detectors, the lecturer said that up 
to 1902 coherers had alone been used. The Hertzian 
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waves diminished the resistance of the coherers; in th 
anti-coherers the waves increased the resistance, ay 
some of these devices were preferable in so far as the, 
required neither shaking nor tapping to re-acquire se: 
sitiveness. The disadvantage of these instruments wa 
that they had to be combined with telephones, an 
that neither records nor scripts were obtained. H 

own magnetic receiver, whose magnetic hysteresis 

diminished by the Hertzian waves, had also labore:| 
under this defect, to which navy men in particular o! 
jected. Mr. Marconi described this magnetic detecto: 
which is used for trans-Atlantic work and on shi) 
and he described this improved magnetic receive: 
An endless belt of iron wire passed, he said, over two 
pulleys through a glass tube, on which was wound 

coil of stout copper wire, joined to the aerial and {) 
earth; and, further, there was wound on it, as se 
ondary, a fine-wire telephone coil. The current im 
pulses of such devices were far too rapid to work th: 
relay of a recording (Morse) instrument. He had r 
cently, however, succeeded in slowing down these im 
pulses sufficiently to influence a relay, by increasing the 
thickness of the iron and the length of winding, and 
by selecting a special quality of iron. In conjunction 
with Prof. Fleming he had further improved this «« 
tector. In evidence of this, the radiations from th: 
spark of an induction apparatus were made to deflec! 


a galvanometer in the lecture-hall. The new receiver 


had already been tested in signaling across 152 miles 
overland. The great advantage gained was high re 
ceiving speed, independent of the ability of the oper 
ator. A message was transmitted in the hall, with the 
help of a Wheatstone automatic sender, at the rate of 
perhaps, forty words a minute, and received on the 
new instrument; it was not read. As to the average 
working speed, Mr. Marconi stated that the rate had 
been, for some time, twenty-four words per minute be- 
tween Amsterdam and Chelmsford. 

The lecturer then gave a brief summary of the great 
experiments since 1900. In December, 1901, signals 
had been sent to Newfoundland with temporary appa 
ratus. In February, 1902, the Cornwall Station at 
Poldhu had kept in communication with ships of th: 
American line over 1,500 miles, messages being received 
on tape. The Canadian government then granted a 
subsidy of £16,000, and the Italian government placed 
a cruiser at the disposal of Mr. Marconi, who experi 
mented with it in the Baltic, the Atlantic, and the 
Mediterranean; Capt. Jackson cruised with an English 
warship to Gibraltar; the King received messages from 
the Governor of Canada and the President of the United 
States, and early in 1903 the Times had news tele 
graphed from the United States. But the insulation 
of the apparatus at Cape Breton broke down, a new sta 
tion was now being built, and would shortly be ready 
for trans-Atlantic service. Details of the stations at 
Poldhu, Cape Breton, and Cape Cod were not given; it 
was mentioned that the elevated conductors consisted 
of inverted pyramids of about 200 converging wires. 

It has been demonstrated that intervening land did 
not seriously reduce the range of wireless telegraphy 
for they had telegraphed across the Continent, the 
Alps, and Spain. But some unexpected effects had 
been observed. For moderate distances the state of the 
atmosphere, and day or night, made little difference 
But an examination of the seventy daily reports and 
bulletins from ships and land stations, collected for 
eight months, proved that the maximum distance ove! 
which signaling was possible at night-time was re 
duced to about two-fifths in day-time. Thus a serene 
blue sky was foggy for wireless telegraphy. Accord 
ing to Arrhenius, electrons were projected from the 
sun, and the atmosphere was less transparent to Hertz 
jan waves when charged with them. According to J 
J. Thomson, the electrons in space absorbed some en 
ergy, and were, therefore, a turbid medium for long 
waves. England was in this respect favored by its 
climate; it had been easier to telegraph from Canada 
to England than vice versa, because the Cape Breton 
installation had been much better equipped than the 
Cornwall station. The amplitude of the Hertzian 
waves was of much importance as regards the differ 
ence between day and night; hence the different b« 
havior of small and large stations. 

Some ships remained now in constant communication 
with the shore on their passage across the Atlantic 
But, Mr. Marconi continued, the technical press ha: 
severely criticized the waste of energy involved in long 
distance space telegraphy, and advised him to restrict 
himself to the legitimate field of utility—the ship-to 
shore communication. The chief argument raise: 
against long-distance service was that one powerfu! 
station would interfere with all other stations within 
100 miles around. Prof. Fleming had, however, prove: 
two years ago that the four towers of Poldhu could 
radiate without disturbing the small station situated 
six miles from it; this had been confirmed by Admiral! 
ty experiments, and last year more space messages hail 
been received from the lightship near Poldhu than from 
any other. 

Mr. Marconi then showed the latest form of the 
Fleming cymometer, or wavemeter, with which wave 
lengths, inductances, and small capacities are easily 
measured and the apparatus synchronized. A coil is 
wound on a long ebonite rod, one meter in length, and 
a metal saddle, moved with the aid of a handle, mad: 
to slide over the helix until a vacuum tube, containing 
some neon, glows up. Neon being very sensitive to 
electric force, this position indicates an antinode, and 
the respective wave-length is at once read off in feet or 
meters on the instrument, which resembles a_ re- 
sistance bridge. A stout copper bar forms a frame 
around the instrument, and part of the aerial is laid 
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along this bar in synchronizing; the oscillating test 
circuit consists of a square of one turn of wire. When 
an aerial is inductively coupled to a condenser exciting 
circuit, both of the same period, waves differing in 
wave-length and frequency from the separate waves 
should be radiated by the coupled system; this had 
been confirmed by experiment. When the handle was 
carefully moved, the neon tube brightened up, marking 
a fundamental wave of 1,400-feet length; it went out 
then, and brightened up once more in response to an- 
other wave-length. 

In conclusion, Mr. Marconi dwelt upon the actual 
practical applications of wireless telegraphy. He said 
that about eighty British warships and thirty Italian 
warships were equipped with Marcon? apparatus. Lord 
Charles Beresford had written that he had kept in 
communication with England when cruising in the 
Mediterranean, and on his voyage from Gibraltar. 
Many passenger ships were fitted with installations, 
news sheets were printed on Cunard liners, and more 
than fifty land stations sent and received messages, of 
which altogether 67,625 had been exchanged between 
ship and shore up to last year, when the telegraph 
department consented to take charge of these messages. 
The aerial service could be made more economical than 
cable service. The direct communication between Eng- 
land and her colonies was an important problem. 
When waves were radiating in all directions, we could 
not expect strong effects at any particular distant point. 
But if we succeeded in sending waves all round the 
earth, our antipodes might possibly find indications of 
a concentration of the energy at the other end of the 
earth's diameter.—Engineering. 


KRYPTOL, A NEW SUBSTANCE FOR ELECTRIC 
HEATING. 


AMONG the notable recent German inventions in the 
field of applied science is an electric resistance ma- 
terial for heating purposes, to which has been given the 
name “kryptol.” The exact method of its preparation 
and the proportions of its ingredients employed are not 
disclosed by the specifications of its patent, but it is a 
mixture of graphite, carborundum, and clay so com- 
bined as to form a loose granular mass or powder of 
four grades or degrees of coarseness, which are sev- 
erally best adapted to different heating operations 

Electric heat may be developed by two general meth- 
ods: The electric circuit may be broken, so that a 
voltaic arc is formed, and the charge in the furnace is 
thus heated directly, or the current may be transmitted 
through a conductor that offers enough resistance to 
generate heat, which is imparted to other substances 
by contact. This is the indirect electrical heating sys- 
tem, of which kryptol offers the latest and most inter- 
esting example. 

The two main difficulties inherent in voltaic-are fur- 
naces are: (1) Only very high temperatures are devel- 
oped, which are difficult to modify or control, and (2) 
the are consists largely of incandescent particles of 
(usually carbon) electrodes, which render the flame 
so impure as to preclude its use for many important 
purposes. Both of these defects are remedied by kryp- 
tol, which develops heat of any desired intensity from 
a gentle warmth up to 3,000 deg. Cel., and is clean and 
free from dust and other impurities. Moreover, it 
avoids the use of platinum, nickel, and other metallic 
wires and foils that have been hitherto used in resist- 
ance furnaces, thereby securing important economy 
and avoiding the danger of short circuiting and other 
accidents, which is always more or less present when 
metallic spirals in connection with crucibles are used. 

The property of kryptol upon which its efficiency 
depends, is the fact that it offers to an electric current 
the requisite degree of resistance to generate a high 
degree of heat without destruction to its own sub- 
stance. The method of its operation is as follows: 
A chamotte or earthenware plate is inclosed at its edges 
in a wooden frame and bounded at two opposite sides 
by carbon electrodes which rest upon the plate and 
are connected by insulated wire conductors with a cur- 
rent supply, forming, when the break between the elec- 
trodes is closed, an electric current. Upon the cha- 
motte plate, which is usually about 2 feet square, but 
may be of any convenient size, is loosely strewn the 
granulated kryptol to a depth of about an inch. This, 
when the kryptol is laid continuously across the plate, 
forms the electrical connection between the two élec- 
trodes and closes the circuit. When, however, the kryp- 
tol is brushed or scraped aside so that an open, uncov- 
ered space is formed through the layer across the 
plate, the circuit is broken and the apparatus remains, 
so to speak, dead. If now the kryptol is brushed into 
the open space, so as to form a connection between the 
two masses lying against the electrodes on either side, 
the circuit is at once restored, and the kryptol form- 
ing this thin connecting layer begins to sparkle and 
glow, becoming in a few moments incandescent and 
generating a heat that wiil raise cold water to boiling 
in three or four minutes. 

A peculiarity is that the incandescent action takes 
place only at the places where the layer of kryptol on 
the plate is thinnest, and it is therefore easily possible 
to create heat just in the place where it is wanted and 
not elsewhere, for in this tase the thick bed of granu- 
lar material on other portions of the plate remains cool 
and impassive and may be touched or stirred by the 
naked hand with entire impunity. The finer the grains 
of kryptol the less active is the incandescence, and it 
is for this reason that the four different grades or num- 
bers of the material are made, to be used as may be 
reauired in generating different temperatures. 

This extreme tractability, by which the temperature 
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can be absolutely regulated by increasing or diminish- 
ing the strength of the current or by altering the thick- 
ness of the kryptol layer, one or both, renders it appli- 
cable to a large variety of practical uses, among which 
some of the more important are as follows: For heat- 
ing street cars, hallways, sleeping and other rooms, 
and laboratories where a continuous, uniform warmth 
is essential. The apparatus includes a simple cast-iron 
flanged radiator, the interior lining of which is glazed 
so as to insulate the kryptol mass with which it is 
filled. At each end isan electrode, usually of gas car- 
bon, connected with wires carrying a current of 4 to 5 
amperes and about 120 volts, which is an ordinary volt- 
age for lighting systems in Germany. Such a 
heater, which can be put under a car seat or beneath 
the floor, where it is out of sight, can easily be man- 
aged by the conductor or motorman, can generate and 
maintain indefinitely any desired temperature, and can 
be used without refilling for weeks together, would 
seem to solve, technically, at least, the problem of 
street-car heating in cold climates. The radiator is 
made with a close-fitting cover, for it is found that the 
kryptol endures unimpaired much longer in a closed 
chamber than in the open air. A radiator in daily use 
requires filling with fresh kryptol once in about three 
months. 

This process lends itself with great convenience to 
all the finer smelting operations in scientific and indus- 
trial metallurgy. These operations may be carried on 
by means of a small crucible furnace, which consists 
of am iron shell with an enamel lining filled with 
coarse-grained kryptol, in the center of which is hung 
a movable graphite crucible, in which any temperature 
up to 2,000 deg. Cel. (3,632 deg. F.) may be generated. 
With a current of 15 amperes, nickel, the smelting 
point of which is about 1,600 deg. C., may be fused in 
about six minutes. 

Some of the steel and cutlery manufacturers in 
Westphalia are experimenting with kryptol with a view 
to its employment for tempering, annealing, and case- 
hardening steel and iron bars, knives, scissors, and 
other implements.. Such processes would become 
thereby automatic and independent of the skill of the 
workman. 

For chemical laboratories the new material has al- 
ready been adopted by the University of Berlin, the 
Technical College at Aix la Chapelle, the Imperial 
health office at Berlin, and other State institutions. 
When used in ovens and heating devices of various pat- 
terns it enables the chemist to heat substances to any 
desired temperature and to maintain an unvarying de- 
gree of heat for an indefinite period. In elementary 
organic analysis it is frequently necessary to heat parts 
of the substance under examination to different tem- 
peratures and to leave another portion not heated at 
all. For this purpose a simple but effective apparatus 
has been devised. It consists of an iron frame on 
which is laid a fire-brick trough or gutter, glazed inside 
and filled with kryptol. In this is laid the combustion 
pipe, which may be a glass tube, containing the ma- 
terial to be treated. The current being sent through 
the whole even mass of kryptol, heats the tube uni- 
formly throughout its length; but when it is desired 
to heat one portion to a high temperature, it is only 
necessary to scrape the kryptol aside and reduce the 
thickness of the layer under that part of the tube, 
when it at once begins to glow with accelerated heat, 
while the temperature of the other parts remains un- 
changed. If it is desired to withdraw or exclude the 
heat entirely from the central part of the tube, two 
copper forks, which slide along a brass conductor, are 
introduced into the kryptol, which take up the current 
and pass it by the conductor over the intervening 
space, leaving the kryptol and that section of the tube 
cold and excluded from the heating operation. 

As the ingredients of kryptol will withstand any 
temperature up to 3,000 deg. Cel., its use for heating 
up to that limit is restricted only by the nature of the 
material of which the furnace and crucible are com- 
posed. Being itself a poor conductor of heat, it re- 
tains its warmth for a long time, and on account of 
its cleanliness and absolute tractability offers a key to 
a new and convenient system of cooking and of warm- 
ing dwellings and other buildings wherever electric 
currents can be cheaply generated and supplied. 

Frank H. Mason. 


COMPOSITION FOR CLEANING PAINTED OR 
VARNISHED SURFACES. 

Lemons, or a mixture of lemons and oranges, limes, 
or similar acid fruits, are made use of. In the case of 
different kinds of fruit it is preferable that lemons 
should constitute one half of the total. 

These are reduced to pulp by adding a small pro- 
portion of a mineral acid, preferably chlorhydric acid, 
and boiling with water in a receiver, specially reserved 
for this purpose, for sufficient time to form a thick 
paste. The greater part of the mineral acid will then 
bave been driven off. A suitable proportion of oxalic 
acid is added, and at the same time a sufficient quan- 
tity of some syrup, such for example as molasses, 
crude or refined, glucose, dextrine, or the fecula of 
potatoes. The mass is then boiled while stirring until 
it has reached the necessary degree of viscosity; that 
is, when reduced to a thick, syrupy consistency. 

When this product is completely cold, a slight pro- 
portion of butyric or other acid of the fatty series is 
added, which dissolves the fatty matters. In place of 
the butyric acid, for example, formic, propionic, lactic, 
oleic, or other equivalent acid, may be substituted. 
The mass is stirred well in order to mix the acid per- 
fectly. If desired, any perfume can be added. 


To render it suitable for the various purposes re- 
quired, the degree of viscosity, as well as the acidity of 
the composition, must be varied. 

A mixture suitable for general use may be obtained 
by first boiling the following ingredients in the pro- 
portions mentioned, until a thick paste is formed: 
Lemons, two kilogrammes; chlorhydric acid, one kilo- 
gramme; water, four kilogrammes. To this mixture 
are to be added, oxalic acid, two kilogrammes; crude 
molasses, three kilogrammes. When the mass is cooled, 
about sixty-five grammes of butyric acid are thorough- 
ly mixed with it, and sufficient water added to make 
up the quantity of ten liters. 

The composition is applied with a brush or pencil to 
the surface to be cleaned and left on it for a time, vary- 
ing with the thickness, the age, and the nature of the 
deposit to be removed. The exact time may be de- 
termined by trial, noticing from time to time the effect 
of the composition. When the full effect has been pro- 
duced the surface is wiped, thus removing, with the 
composition, the matter dissolved by it. The surface 
may then be washed with water. 

In case it is desirable to give brilliancy to the sur- 
face cleaned, a proportion of mineral oil, not exceeding 
ten per cent of the total weight, may be added to the 
composition.—Translated from La Revue des Produits 
Chimiques. 


NEW RADIATIONS “PHOTECHY” AND DARK 
ROOM PHOTOGRAPHY, 


By Pror. Dr. J. BLaas, Innsbruck. 


SeveERAL years ago I wrote on paper with uranium 
nitrate, exposed the sheet to sunlight for a few min- 
utes, and then covered it, in the dark room, with a 
photographic plate, and left it thus covered for a day. 
On developing the plate I obtained, not a positive as I 
had expected, but a negative. The blank paper had 
affected the sensitive film, the uranium salt had 
not. 

Last year I made a systematic course of experiments, 
the results of which I give in this popular form be- 
cause, in addition to their scientific interest, they have 
practical importance for photographers, amateur and 
professional, and plate-makers. Some of the phenom 
ena were observed long ago, but the explanations given, 
especially of fogged edges of plates and the appearance 
of letters on plates that have been wrapped in printed 
paper, are both vague and erroneous. “Impurities,” 
dampness, gases, and other uncertain chemical agencies 
are made responsible for results which, as we shall see, 
are caused by radiations. 

If a piece of printed paper or paper on which words 
have been written in ordinary ink or a saline solution, 
colored or colorless (zinc sulphate, barium chloride, 
bichloride of mercury, developing solutions, ete.) is 
partly covered with a strip of metal or thick black 
paper, exposed to sunlight for half an hour, and left 
in the dark room covered with a photographic plate 
(the metal or black paper having been removed) for 
a day or two, the plate, on development, yields a nega- 
tive of the writing or print except the part covered by 
the opaque strip during exposure. Hence the effect is 
due, not to chemical contact action, but to a sort of 
phosphorescence excited in the paper by the sun’s rays. 
The property of developing and giving off for days 
these secondary radiations may be appropriately called 
“photechy” [Greek gos, light, and eyery, to hold). 

Zinc is the only inorganic substance which was found 
to possess this property, which is exhibited most strong- 
ly by wood-pulp paper. Fine press paper is less sensi- 
tive. I have obtained the best results with brownish 
yellow wrapping paper. The paper, whether printed or 
not, should be kept in darkness some weeks before use. 
Wood is also very “photechic,” the grain showing well 
in the negative. Then come, in order of decreasing 
power, straw, shellac, leather, silk, and cotton. Sun- 
light is the best excitant, if care is taken to prevent 
overheating. Magnesium and electric light also are 
effective, and even diffused daylight will suffice. The 
exposure may be from five to thirty minutes. By ex- 
posing under colored glasses, it was proved that the 
action is confined to the blue, violet, and ultra-violet 
rays. The effect of intensity of illumination was 
shown by exposing paper under a glass positive. 

The plate placed in contact with this paper devel- 
oped into a negative with good gradation of tone. 
Photographic films are not affected by photechic sub- 
stances, except zinc. Their insensitiveness is due to a 
peculiarity of the emulsion, not to the celluloid base, 
for they are equally insensitive when stripped off. 
Photechic radiation continues, and may be detected for 
weeks. The effect on the plate is not noticeably di- 
minished by delaying contact with the paper for some 
minutes after insolation, as the radiation does not de- 
crease greatly in hours. Very brief contact produces 
a perceptible effect, but several hours are needed to ob- 
tain a strong negative. 

The action is destroyed by heat, so that invisible 
letters traced with a hot point on sunned paper come 
out clearly in the negative, and if paper is exposed 
under a burning glass the bright spot, or focus, is in- 
active. When destroyed by heat or time, the action 
can be renewed by fresh insolation, but it is perma- 
nently destroyed by applying gum, ink, or saline solu- 
tions. 

Plates affected by photechy, like plates affected by 
Roentgen rays, develop with astonishing rapidity. 

Zine, on which letters have been written, gives a 
negative even without previous insolation, but if it is 
smoked after being written upon, it gives a positive— 
black letters on a light ground—as the dense coating 
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of lampblack on the letters has more effect than the 
slight coating elsewhere. Glycerin may be substituted 
for ink with excellent results. 

Flour, chalk, lycopodium, and other fine powders 
may be substituted for lampblack. In these experi- 
ments the zine did not touch the photographic plate, 
but was placed within less than a millimeter distant 
from it. At first the phenomenon exhibited by zine 
seemed to have no connection with photechy, but a 
series of experiments proved the complete identity of 
the two. It was found also that the property can be 
transferred from smoked zine to paper. 

The action on the photographic plate is stopped by 
interposing a sheet of metal, mica, quartz, or glass- 
even very thin—but not by celluloid or gelatine films 
or thin paper. Red, yellow, and green celluloid films 
stop the action on ordinary but not on orthochromatic 
plates. If plates are placed at various small distances 
from the paper, instead of in contact, the differences 
are such as we should expect if the effect were due to 
radiation. When sunned paper was laid with the 
sunned side up on a photographic plate, and covered 
with a plano-convex lens one-half of which was covered 
with black paper, the difference between the two halves 
of the negative pointed clearly to the action of reflected 
radiations 

Now Richarz and Schenck have recently demonstrat- 
ed the radio-activity of ozone under certain conditions; 


THE FULL MOON, 


CHANGES UPON THE MOON'S SURFACE.* 


Untm within the last few years there has been a 
very general opinion that the moon was a cold, dead 
world, or, as it has been sometimes expressed, a burned- 
out cinder, upon which nothing ever happened. This 
view was apparently due to the fact that the men who 
wrote the text-books on astronomy were not the men 
who studied the moon. Among the selenographers 
themselves, those astronomers who made a special 
study of the moon, there is not one, so far as the writer 
is aware, who has not expressed his belief that changes 
of some sort, voleanic or otherwise, occasionally occur 
upon our satellite. Reference is made to such men as 
Madler, Schmidt, Webb, Elger, and Nieson. 

As the result of his lunar observations in Peru, Ja- 
maica, and California, the writer has come to the con- 
clusion that physical changes do occur upon the moon, 
and that they may be classified under three heads— 
those due to voleanic action, those due to the forma- 
tion and melting of hoar frost, and those due to vege- 
tation. 

In the first class the classical example is that of 
Linné, which, according to the measurements of Lohr- 
mann, Midler, and Schmidt, prior to 1843, had a diam- 
eter of between four and seven miles. Its diameter 
at present is three-quarters of a mile. A few years 
ago a new crater was announced by Klein in the vi- 
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in 1892, is given in the Harvard Annals (xxxii., plate 
x.). On this map the craterlet numbered 3 corresponds 
to craterlet number 22 of the older surveys. This cra- 
terlet was tenth in order of conspicuousness in 1870. 
In 1881 it had risen to the seventh place. In 1892. 
although carefully looked for, it could not be found, 
and it was entered on the map as a missing crater. A 
study of this region during the past summer revealed 
the presence of what appeared to be a large crescent- 
shaped bank of sand, six miles in length by from one 
to two miles in breadth. Its height was computed at 
not far from 1,000 feet. It is the only object of the 
sort upon the floor, and the writer has so far found no 
previous record of its existence. When the sun is set- 
ting upon Plato it is by far the most conspicuous ob- 
ject within the crater walls, and was readily revealed 
by a 6-inch objective in Cambridge, Mass., working 
under very unfavorable atmospheric conditions. At 
sunrise it was also in part seen without difficulty under 
fair conditions. It seems incredible that so conspicu- 
ous an object as this should have been overlooked by 
all the earlier observers, had it then been visible. 

I accordingly wrote to Mr. Williams, and he kindly 
sent me a list of forty-two observations made during 
the years 1879 to 1890, dealing with the particular por- 
tion of the crater floor where this formation was sit- 
uated. Five of these observations were made during 
that portion of the lunar day when the object is now 
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and as the potassium iodide test indicated the presence 
of ozone in my experiments, it appears probable that 
sunned “photechic” substances and zinc, bare or coated 
with glycerin and lampblack, evolve radio-active ozone 
which affects photographic plates, 

Every photographer is familiar with the blackened 
edges of old plates, and many have observed impres- 
sions of the cardboard strips which are placed be- 
tween plates in packing. Plates long kept in holders 
become fogged, and show impressions of the grain of 
the wooden slides, and plates that have been wrapped 
in printed or written paper show the print or script on 
development. Sensitive emulsion papers, furthermore, 
are notorious for fogging. All these things find a sim- 
ple explanation in photechy. Unless each plate is sep- 
arately wrapped in black paper, the proximity of the 
highly photechic cardboard box and packing strips is 
a sufficient cause for fogged edges. Plates should not 
be wrapped in white paper, and emulsion paper should 
be kept long in darkness before coating. I have not 
yet determined whether the appearance of series num- 
bers on developed roll films is, or is not, due to pho- 
techy. 

The application of photechy to copying printed or 
written matter is possible in theory but in practice it 
is open to the serious objection that fine paper contain- 
ing littl or no wood pulp, and prepared on coated 
paper, possesses hardly any photechic power.—Con- 
densed from Die Woche. 


cinity of Hyginus. The writer is not sufficiently fa- 
miliar with this region to speak from personal experi- 
ence, having but a few sketches of it, but he believes 
that a change there of some sort is generally admitted 
by selenographers. 

Perhaps no area of its size upon the moon has been 
so thoroughly examined as the floor of Plato. It has 
been studied at intervals of about eleven years, first 
in 1870 by a committee of the British Association, next 
by A. S. Williams and others in 1881, and again a 
few years later, then by the writer at Arequipa in 
1892, and again this past summer in California. In 
each survey about forty craterlets have been mapped, 
and each time some new ones have been discovered, 
while at the same time a few of those previously ob- 
served had ceased to be visible. The original trigo- 
nometrical survey of 1870 was based upon four crater- 
lets located near the center of the floor, and selected 
as primary stations. The easternmost of these was 
last seen as a crater in 1888. A trace of it was sus- 
pected in 1892, but a search for it this past summer 
with a 16-inch telescope working under most favorable 
climatic conditions failed to reveal any trace of it 
whatever, Even the large white area upon the floor 
which formerly marked its posftion has partially dis- 
appeared. 

A map of the floor of Plato, based on a survey made 
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conspicuous, and when it is much more so than any 
of the craterlets upon the floor. Three of Mr. Wil- 
liams’s observations record that nothing was visible 
upon this portion of the floor. One observation records 
two small white spots, one of which he thinks may 
have been the original crater, and the other is possibly 
a neighboring hill. Both of them as shown by this 
sketch were evidently very small objects as compared 
to the present formation. The fifth observation records 
a bright streak passing through the spot in question 
and extending for about thirty miles across the floor. 
Evidently if the present sandbank had been in exist- 
ence at that time Mr. Williams could not have failed 
to see it and to record it upon his sketches. Be- 
tween this sand heap and the crater wall a large crater- 
let now exists. It is, in fact, the largest upon the 
floor, measuring about two miles in diameter, but 
owing to its peculiar position, and also to the fact that 
it is never bright like most of the others, it can only 
be seen at lunar sunset, and even then fs not con- 
spicuous., 

Turning now to the second class of physical changes 
visible upon the moon, those due to the formation and 
disappearance of hoar frost, we find numberless ex- 
amples scattered over the surface, but in most cases 
favorable atmospheric conditions and a large glass are 
necessary to render them clearly visible. Before deal- 
ing with any specific cases, however, it may be well to 
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theoretical grounds to the possibility of the existence 
of water vapor upon the moon. 

The writer believes that he himself was one of the 
firs’ to point out that if water vapor existed upon the 
lunar surface, it must sooner or later be dissipated 
jnto outer space (“Astronomy and Astrophysics,” 1892, 
xi., p. 781). That such a dissipation must have been 
going on in times past seems to be inevitable, but be- 
fore reaching a conclusion as to the present existence 
of water vapor upon the moon, there are one or two im- 
portant considerations that must be taken into account. 

Vulcanologists are now generally agreed that the vast 
quantity of water, amounting to thousands, and some- 
times to millions of tons, given off during volcanic 
eruptions is not rain water, nor yet water that has 
reached the interior from the ocean, but is water that 
either is being expelled for the first time from the 
earth’s interior or is being expelled by heat from the 
rocky materials of the earth’s crust with which it was 
previously united by the forces of crystallization. If 
the earth is still discharging such large quantities of 
water from its interior there is no reason why the 
moon should not be doing the same thing. It is true 
the moon is smaller, but then also it began life later 
than the earth. The reason why the earth has oceans 
is that it is large enough and massive enough to retain 
the expelled water in that form. The moon, on the 
other hand. is too small to do so, and the water there- 
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is the larger and sometimes the other. Sometimes 
they are triangular and sometimes elliptical in shape. 
When elliptical their major axes are sometimes parallel 
and sometimes nearly perpendicular to one another. 
When the sun first rises on them they are of about the 
same brilliancy as the mare upon which they are situ- 
ated, but three days later they both suddenly turn 
white, and remain so until the end of the lunation. 
When first seen the white areas are comparatively 
large, especially that surrounding Messier itself, but 
it gradually diminishes in size under the sun’s rays 
By the eighth day little is left outside the crater itself, 
while at the end of the lunation only the bottoms and 
interior western walls remain brilliant. The general 
character of these changes can be followed even with a 
4-inch telescope working under only moderate atmo- 
spheric conditions. Photographs of these craters show- 
ing their varying shapes and sizes will be found in the 
Harvard Annals (li., p. 28). Those to whom the An- 
nals are not accessible will find these photographs and 
most of the other illustrations referred to in this arti- 
cle in my book, “The Moon.” 

The white area surrounding Linné also shows evi- 
dence of change in size during the lunation. Soon 
after sunrise it measures 4 sec, in diameter, at noon 2 
sec., and at sunset 3.5 sec. The change is evidently 
analogous to that shown by the polar caps of the earth 
and Mars, lunar noon in this case corresponding to 
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point of water is gradually lowered, until when we 
reach a pressure of 4.6 millimeters the boiling and 
freezing points coincide. Below this , pressure ice 
changes at once into the gaseous form without passing 
through the liquid state. While, therefore, there can 
be no free water upon the surface of the moon, there 
is yet nothing to prevent it from occurring beneath 
the surface of the ground, retained by the capillary 
action of the soil. This action is so strong that, as 
has recently been shown by Cameron (Science, 1903, 
xviii., p. 758), it is capable of extracting water from 
a membrane against a calculated osmotic pressure of 
36 atmospheres. 

Since on the earth plants can live on moisture which 
they have in turn extracted from such a soil, there 
seems to be no difficulty in understanding how they 
could live on the moon, in a soil which could thus re- 
tain considerable moisture in spite of the low atmo- 
spheric pressure. Although in a state of nature, even 
in desert regions, all plants are occasionally exposed 
to water in the form of rain or dew, yet under artificial 
conditions we know that even such highly organized 
structures as house plants can flourish on water that 
in the liquid form reaches them only by capillary ab- 
sorption from the soil. 

Turning now to our observations, as early as 1837 it 
was pointed out by Midler that there were two small 
spots in the crater Alphonsus which always became 
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fore appears scattered widely over its surface in the 
form of hoar frost before being dissipated into outer 
space, 

Another objection to the theory of the existence of 
water vapor that has been raised is the statement that 
there is no evidence of erosion upon the moon. This 
Statement is clearly a mistake, but the eroded valleys 
are small, and it requires good atmospheric conditions 
to detect them. Fairly conspicuous examples, however, 
exist upon the central peaks of Theophilus and Eratos- 
thenes. Although the valleys are small, it is hard to 
understand how the comparatively minute amount of 
hoar frost at present found in these regions could have 
produced so great an effect, and we must conclude that 
formerly there must have been a great deal more of it. 
The only strong evidence that water in the liquid state 
ever existed upon the surface of the moon lies in the 
dry river-beds. The best example of these lies on the 
eastern slopes of Mt. Hadley, at the base of the Apen- 
nines. Another river-bed, partially fragmentary, dis- 
covered this past summer, lies sixty miles due south of 
Conon. Although difficult objects, the former has been 
Seen in Cambridge, Mass. A sketch of it is given in 
the Harvard Annals, xxxii., plate vii. 

Turning now from theory to fact, one of the clearest 
evidences of hoar frost upon the moon is found in con- 
nection with the pair of small craters known as Mes- 
Siler and Messier A, Sometimes one of these craters 


midsummer for the planets, and sunrise and sunset to 
spring and autumn. 

In the crater Eratosthenes there is a brilliant white 
area on the summit of the central mountain range. 
When the sun first rises on it it measures five miles in 
length by two in breadth. It soon, however, begins to 
dwindle, and two and a half days later all is gone save 
two little spots, each about a mile in diameter. They 
reach their minimum size five days after sunrise, when 
the smaller is about half a mile in diameter. They 
then begin to increase, the northern one attaining a 
length of five miles shortly before sunsest. If these 
markings are due to white quartz, or some similar rock, 
it is difficult to account for their change in size. 

The third class of physical changes with which we 
shall deal the writer believes to be due to the presence 
of vegetation. Changes of this class are more con- 
spicuous than those of either of the other two, and if 
the explanation of vegetation is admitted, both the other 
explanations almost necessarily follow. It is therefore 
important to study these changes with the greatest 
care. 

Before describing the facts, it may be well first to 
deal with the principal objection that has been made 
to the suggested explanation, namely, the lack of water 
on the moon in the liquid form. The reason that we 
believe liquid water to be lacking is that it is known 
that as we reduce the atmospheric pressure the boiling 


very dark at about the time of full moon, while earlier 
and later they were much lighter. A similar observa- 
tion had been made by him regarding a region just to 
the south of the Mare Crisium. Little else was known 
regarding the matter until 1892. Since that date spots 
presenting these characteristics have been found all 
over the moon's surface, except in the vicinity of the 
poles. The most northern spot known is in latitude 
+ 55 deg., the most southern in latitude — 60 deg. It 
is possible that some of the maria, notably Tranquilli- 
tatis, and part of the borders of Serenitatis and Va- 
porum, are covered with these spots, but in any case 
they do not cover more than 5 per cent of the moon’s 
visible surface, and possibly it is very much less. 

It should be mentioned here that the western spot 
shown by Madler in Alphonsus is now comparatively 
inconspicuous, but that north and south of it lie two 
others, which with Madler’s eastern spot form a very 
striking isosceles triangle at full moon. 

We will now direct our attention to the crater Era- 
tosthenes, which has been more carefully studied than 
any other region presenting these phenomena, and 
which exhibits the changes on a sufficiently large scale 
to enable us to make use of photography. 

When the sun rises upon this formation the whole 
of the floor is at first of a light gray tint, whatever 
detail there is being but faintly marked. This tint is 
maintained by the southwestern quadrant of the floor 
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throughout the lunation. About three days after sun- 
rise a dark spot appears on the northwestern slopes of 
the central mountain range. The regions at its imme- 
diate base darken at about the same time, and an irreg- 
ularly mottled dark sector appears as the result. On 
the fourth day the center of the sector lightens, leaving 
two canal-like forms radiating from the central peaks. 
Although in a small telescope these canals appear 
straight, yet when well seen with a large glass they are 
found to present considerable irregularity of structure. 
On the eleventh day the southern one fades out, and 
just before sunset the northern one also disappears. 

A faint X-shaped marking distinguishes the north- 
eastern quadrant of the floor at sunrise. The center 
rapidly darkens as the sun rises upon it, and soon be- 
comes intensely black. Three branches of the X suc- 
cessively fade away, leaving only the southeastern one, 
which on the seventh day becomes very pronounced. 
A new branch or canal forms by gradual darkening on 
the east, while the canal on the northeast, which had 
disappeared, forms anew by a progressive growth down- 
ward from the crater rim. This growth progresses 
for five days at a nearly uniform rate of 250 feet per 
hour, or about 4 feet a minute. 

The southeastern quadrant, while very light at first, 
soon surpasses all the others in darkness. The dark 
area on the outer wall, which in the first figure is un- 
doubtedly in part due to shadow, must very soon be 
partly due also to something else, for it still shows 
upon the third figure, which was taken but 0.8 day be- 
fore full moon, when shadows are geometrically impos- 
sible. The last figure was taken 0.8 day after full 
moon, and the darker portion of the spot is seen to 
have rapidly increased in size and to have grown down- 
ward with considerable velocity toward the central 
peaks. 

Since this dark area cannot be shadow, our only 
alternative seems to be that we have here a real change 
in the character and brightness of the lunar surface. 
Since we do not know of any mineral which gradually 
darkens as the sun shines upon it, and later fades out 
again, our only alternative seems to be to call in the 
aid of vegetation. At all events nobody has ever cared 
to propose any other explanation of the facts, so far as 
the writer is aware. 

As the lunation progresses the western portion of 
this dark area slowly fades out, while the eastern is 
absorbed in the gathering shadows of the lunar night. 

In various parts of the crater, but especially in the 
southeastern and northern portions, numerous small 
canals and lakes present themselves. These markings 
are practically identical in appearance with those seen 
upon the planet Mars. They are too small to be well 
shown in the photographs, and seem to be of much 
more regular structure than the larger markings, 
which are here also called canals. It is possible that 
this difference is due merely to the fact that the larger 
markings are better seen. A more detailed account of 
the phenomena here described will be found in the 
Harvard Annals (liii.). WILLIAM H. PICKERING. 

THE PRECIOUS STONE INDUSTRY OF THE 

UNITED STATES.* 
By A. Reep, A.M. 

Tue mountains of America are rich in gold, silver, 
and copper; her iron mines can supply materials for 
the world’s machinery, while vast deposits of lead, tin, 
zine, and other minerals add immensely to the nation's 
* wealth. These things are well known, but few people, 
however, appreciate the fact that precious stones in 
goodly quantity are also found in her generous soil. 

Diamonds.—The diamond occurs in alluvial deposits 
of gravel, sand, or clay associated with minerals which 
are common in granitic veins. It is also found in 
quartzose conglomerates and in an eruptive pegmatite. 
At the Kimberly mines in South Africa the valuable 
area is inclosed in a wall of nearly horizontal black 
carboniferous shale. The upper portion of the deposit 
consists of a friable mass of pale yellow color, but at a 
greater depth the rock becomes firmer and assumes a 
shade of bluish green. The diamonds are distributed 
through this darker mass, five or six of them sometimes 
being found in a cubic yard. 

While South Africa will long continue to be the prin- 
cipal source of the world’s supply, other points are 
worthy of consideration, and even Amerfca has pro- 
duced some valuable stones, 

Geologists claim that diamonds from unknown 
sources have been carried south by the glacial ice sheet, 
as they are found scattered along the line of the ter- 
minal moraine from Wisconsin to Ohio. 

Certain it is that in 1893 a diamond weighing 374 
carats was found in Dane County, Wisconsin, and sev- 
eral smaller stones have been taken from other points 
in the same State. 

In Indiana eight gems of various sizes have been 
found in Brown and Morgan counties alone, the most 
of them being clear and flawless. A diamond of eight 
carats has been obtafned at Milford, Ohio, which is 
almost the extreme southernmost point to which the 
terminal moraine of Wisconsin extends. 

In 1856 the great Dewey diamond was found at Man- 
chester, Virginia, and even after cutting it weighed 11% 
carats. 

In 1900 diamonds were reported in three distinct re- 
gions: 1. Wisconsin, Michigan, Indiana, and Ohio in 
the vicinity of the Green Bay lobe of the Continental 
glacier. 2. In Georgia, North Carolina, South Caro- 
lina, Tennessee, and Kentucky. 3. In California ad- 
jacent to the watersheds of the San Joaquin and Sac- 
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ramento rivers, where they were first found in the 
United States. 

Dr. Lawson, Dr. Coleman, and Mr. Archibald Blue, 
the Canadian geologist, show an evident leaning toward 
the theory that diamonds are formed by the action of 
igneous rocks upon strata containing carbonaceous mat- 
ter, and hence references are made to points in Ontario 
where such rocks have been observed in some prox- 
imity, as possible sources for the diamonds of the drift. 

Prof. W. H. Hobbs, of the University of Wisconsin, 
proposes a systematic search along the line of the ter- 
minal moraine, and several geologists will co-operate 
in this important work. 

Mr. H. W. Turner, of the United States Geological 
Survey, will make a study of the California diamond 
fields, and practical results are expected from thorough 
investigation along these lines. 

As long ago as 1883 the official bulletins reported 
diamonds found in the United States to the amount of 
$800, but in 1899 the reports show a valuation of only 
$300, and since that time the annual amount has been 
even less. 

Rubies.—The transparent corundums rank among the 
most valuable gem stones, and include two recognized 
varieties, the ruby and the sapphire. The red corun- 
dums are called rubies, and they vary in color from 
rose to deep carmine, the same crystal occasionally 
showing different colors; the most costly stones are 
those of “pigeon-blood” red. The best rubies come 
from Upper Burma in India, where they are found in 
crystalline limestone, occurring also in gem-bearing 
gravel and in the soi. of the hillsides, while similar 
mines have been worked at other points. 

The great corundum region of the United States ex- 
tends from the Virginia line through North and South 
Carolina, across Georgia and into Alabama. Numerous 
localities are known in the crystalline rocks of this 
region, especially in North Carolina, where true rubies 
have recently been found which rival in color the fa- 
mous stones of Burma. 

The official bulletins for 1899 reported rubies found 
in the United States to the amount of $3,000, with the 
same amount for the year following, but in 1902 none 
was reported. 

Sapphires.—The other variety of corundum is also 
a valuable gem. Although they have been found in the 
great southern belt, by far the larger part of American 
sapphires come from Montana. There are several nota- 
ble localities in this State, and in one place a ledge has 
been discovered which is some 200 feet in width, and 
traceable for 3,000 feet. This great gem-bearing forma- 
tion contains both sapphires and garnets. Coarser 
stones for mechanical uses are also found here, and in 
one place there are large quantities lying upon the 
dumps, where it will be of no particular value until 
railroad transportation is available. 

In 1883 the production of sapphires in our own coun- 
try was valued at $2,200, but for the next five years it 
was much less. Since then, however, the output has 
increased, and in 1902 the official figures reached 
$115,000. 

Amethysts.—The amethyst is a clear purple or bluish- 
violet quartz. The color is often irregularly diffused, 
the deep purple fading into pink or white. In 1883 
American amethysts were discovered to the value of 
$2,250. The supply has never risen above these figures 
except in 1888, when it reached $2,500. Usually it has 
been much less than this; recently, however, a promis- 
ing locality has been opened in Virginia, and good gem 
material has been taken out. 

It occurs in pockets with a well-marked vein or strat- 
um of white quartz, which extends for some miles along 
the base of the Blue Ridge, and at certain points car- 
ries galena. The main locality is situated in Amherst 
County, and occupies an area of about eleven acres. 
The gems are only a few inches below the surface, and 
it requires only simple tools to exploit the deposit. 
Fine crystals also come from Pennsylvania, and a few 
stones of good color are found in North Carolina. 

The total product of amethysts in the United States 
for 1902 was $2,000, showing a goodly increase over 
that of the five years preceding, during which time it 
varied from $200 to $500. 

Pmeralds.—Mineralogically, the emerald, the aqua- 
marine, and some other stones are included in the 
beryl. It occurs in veins of pegmatite, which at the 
point where the beryl! is found passes into a mica schist. 
The various stones included in this family are essen- 
tially the same in general composition, fundamental 
crystalline form, hardness, and specific gravity, the 
difference being primarily one of color. The highly- 
prized emerald is a bright green, clear and free from 
flaws. The Smithsonian Institution has a piece of em- 
erald crystal from Stony Point, Alexander County, 
North Carolina, which weighs 8% ounces. In 1885 
American emeralds were found to the value of $3,200, 
and the following year the figures were the same, but 
no year since that time has made so good a showing 
until we come to 1900, when the official figures show a 
value of the native emeralds to the amount of $4,000. 

Topaz.—There are several distinct minerals here also 
which are included in the same general term; for in- 
stance, the yellow sapphire is often called the “Oriental 
topaz,” while the topaz proper and certain kinds of 
colored quartz are called “Saxon,” “Scotch,” and 
“smoky topaz.” These stones vary, however, in hard- 


ness and specific gravity, and they are readily distin- 
guished from true topaz, which possess the power of 
developing frictional electricity. 

The colors include straw color, wine, amber, pale 
Colorless specimens are peculiar- 
Pink 


creen, and pale blue. 
ly limpid, and are therefore called gouttes d'eau. 
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is produced artificially by heating the yellow or brown 
varieties. The selected stone is packed in magnes a, 
asbestos, or lime, and carefully heated to a low rod 
heat, care being taken to raise the temperature very 
gradually; the stone is then allowed to slowly cool. [f 
the temperature reached has been sufficiently high, tie 
beautiful rose pink shade is obtained; if not hich 
enough, the stone will be of a salmon tint; while if the 
temperature has been too high or too long continu: d, 
the color is lost completely. 

Topaz occurs in gneiss or granite, associated wiih 
tourmaline, mica, beryl, and other stones. It is found 
also in certain talcose rocks, and in alluvial deposits 
and drifts. It has been found at Pike’s Peak, and Nath- 
rop, in Coiorado, the Thomas Range in Utah, and at 
Stoneham, Maine. 

In 1883 topaz to the value of $1,000 was found in the 
United States, and these figures were again equaled in 
1892, but it is often less than this, and in some years 
no finds are reported. 

Beryl.—Beryl1, aquamarine, etc., are found in various 
localities. In North Carolina alone the workings some- 
times produce $1,000 per year. 

At the Charleston Exposition, Dr. Pratt exhibited a 
crystal of golden beryl which was one and a half inches 
in diameter and over two inches long; it was taken 
from an Indian mound in Macon County. This is not 
far from the Littlefield beryl mine. 

New Milford, Connecticut, has also yielded some fine 
material. In one year, besides two hundred pounds of 
aquamarine, there was found here about twenty pounds 
of beryl. The colors of this stone include the various 
shades of yellow, green, blue, wine, and pale red rose, 
besides white. The total yield in the United States 
varies from $500 upward to $4,000 per annum. 

Opals.—The opal occurs in igneous rocks, fissures, 
cavities, and seams. It is also found in limestone beds. 
There are many varieties to which specific names have 
been given. The precious opal exhibits a play of deli- 
cate colors reflecting first one hue and then another. 
The harlequin presents a varied play of colors on a red- 
dish ground, and resembles the fire opal, which pro- 
duces red and yellow colors with fire-like reflections. 
Girasol is a bluish-white translucent stone with reddish 
reflections in a strong light. Lechosos is the name ap- 
plied to those showing deep-green flashes of color, while 
the hydrophane is a light-colored opaque stone which 
becomes transparent when immersed in water. Cacho- 
long is opaque, like porcelain, with tints of yellow and 
red. Hyalite is either colorless like glass or of a trans- 
lucent bluish white. Moss opal contains moss-like in- 
cisions of manganese oxide, and is the analogue in opal 
of moss agate in quartz. 

In the United States the opal was not discovered in 
sufficient quantities to attract official notice until 1891, 
when the output was valued at $5,000. The next year 
it reached $10,000; since that time, however, it has been 
much less, especially so far as opal proper is concerned, 
but for seven successive years opalized wood has been 
obtained to the amount of from $2,000 to $7,000 per 
annum. 

The supply of opal proper in native soil comes mostly 
from Idaho, where the gems are found in a vein of 
dark-blue rock which at times is nearly black. This 
productive vein is twenty-five feet wide; in the center 
is a stratum of jasper, and on either side of this the 
opals are found in seams and pockets. 

Turquoise.—In America this stone is found in trachy- 
tic rock in Los Cerillos Mountains near Santa Fé. 
This locality was long worked by the primitive methods 
of the Indians, and has recently developed great wealth. 
In the annual report of the Secretary of the Interior on 
the progress and development of New Mexico for the 
year ending June, 1900, especial attention is called to 
the mineral wealth of the country. Quoting from the 
report of the governor, he says: “This territory has 
become the chief source of the supply of the turquoise 
of the world, and its color and quality are unsurpassed 
The great mine long spoken of as at Los Cerillos is 
really a few miles north of that point, and is now 
known as the Tiffany mine. The output from 1890 to 
1900 is estimated, according to official reports, at 
$2,000,000, but the former owner claims that this is 
much below the reality.” 

Garnets.—We have under this head three prominent 
groups with several subdivisions under each, many of 
these passing into each other. In composition the gar- 
net is a silicate of different bases, and they are all in- 
cluded under the names of aluminium, iron, and chro- 
mium garnet. Out of the several varieties there are 
only three which are produced in America in sufficient 
quantities to find a place in the official reports: The 
almandite or carbuncle, which varies in hue from blood 
red to lighter shades of the same color; the pyrope. 
with its deep, fiery red, which is highly prized as a 
gem; and the rhodolite. The latter is a peculiar and 
beautiful gem garnet from the Cowee Valley in North 
Carolina. In 1898 the yield from this locality was va!- 
ued at $20,000 after cutting, about seven-eighths of tle 
total weight being lost in shaping. Three years |iler 
the annual output reached $27,000, and recently larger 
pieces have been obtained than ever before, one of 
them weighing twenty-nine carats. 

Pyrope garnets of fine quality are found in several 
localities in New Mexico and Arizona. One specime® 
from the Navajo Reservation weighs 11% carats. 

The almandite garnets are found associated wiih 
rubies in North Carolina, and when cut many of them 
are found to be stones of rare color and brilliancy. 
The total output of gem garnets in the United States 
from 1896 to 1902 inclusive was valued at $71,600. 

There are also large quantities of abrasive garnet, 
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which is used for mechanical purposes, and this product 
sometimes reaches a value of $86,850 per annum. 

The output of precious stones in the United States 
for 1902 was valued at $338,000, as compared with 
$289,050 for the previous year. 


Tue most complete report on Martinique yet pub- 
lished is that of Prof. Lacroix, which embodies the re- 
sults of his researches during two extended sojourns 
to the West Indies. Few geologists were better quali- 
fied to undertake the task, and unusual facilities were 
offered him to make as exhaustive an examination as 
the conditions would permit of the volcano Pelé. 

Prof. Lacroix was sent, at the suggestion of the 
Académie des Sciences, by the Minister of the Colonies 
at the head of a scientific commission to study the ef- 
fects of the eruption of Pelé and to examine into its 
causes. The commission consisted, in addition to Prof. 
Lacroix, of M. Rollet de l’Isie and M. Giraud. After a 
preliminary visit of litthe more than a month fn June 
and July, 1902, the party returned to France to arrange 
for a longer visit in the dry season. The eruption of 
the 3lst of August hastened Prof. Lacroix’s departure 
and he arrived a second time at Fort de France on the 
lst of October alone, the other members of the mission 
being. unable to accompany him. During this second 
visit, which lasted nearly six months, the greater part 
of the material was gathered upon which the present 
report is based. 

Two observatories were established from which the 
volcano could be watched day and night and at these 
posts were cameras and various instruments for the 
purpose of recording with as minute detail as possible 
all events or changes in the form of the mountain. 
The results of these observations were correlated by 
Prof. Lacroix, who devoted a great part of his own 
time to an examination of the volcano, the collection of 
specimens, and to obtaining, if one may judge from 
the illustrations of the book, a large number of very 
remarkable photographs. 

In presenting his results, Lacroix has arranged them 
under three heads: The first part, which is by far the 
longest, deals with the geological and physical prob- 
lems involved in the eruptions, and contains detailed 
descriptions of the more violent outbreaks. The sec- 
ond part is devoted to a petrographical study of the 
actual products of the eruption and to a comparison of 
these with rocks from the other islands of the Lesser 
Antilles. In the third part, the various products re- 
sulting from the conflagration of St. Pierre are dis- 
cussed, particular attention being paid to the secondary 
minerals developed, and the effect of intense heat of 
the old andesite, of which most of the houses were 
built. 

Much of the information contained in the first part 
will be familiar to those who have followed Lacroix’s 
earlier reports and the descriptions of the American 
observers, but certain chapters are of unusual interest 
to geologists, especially those which deal with the 
processes involved in the formation of the famous 
“dome” and “spine,” the theory of the “burning clouds” 
(nuces ardentes) of the more violent eruptions, the 
deposits of fragmental materials, and the various sec- 
ondary phenomena. After summarizing in Chapter I. 
of the first part the geology of Martinique and the 
other Antillean islands, and describing earlier erup- 
tions, the author calls attention in Chapter II. to the 
single center of eruption and the absence of secondary 
vents. A study of the modifications in topography re- 
sulting directly from the great eruptions shows them 
to have been relatively slight, from a geological point 
of view, when compared with the devastation wrought. 
Judging from the records of cable repair ships no 
marked changes in submarine topography occurred, 
and the breaking of the cables is attributed to the 
shelving of deltas at the mouths of streams descending 
from the flanks of Pelé. 

In Chapter III. Lacroix describes the evolution of 
the “dome,” and offers an explanation of the processes 
involved in its development. Briefly, the “dome” is 
the eminence which has appeared within the old crater 
(ctang sec) since the eruption of May 8, 1902, and 
which was considered by some of the American ob- 
servers as merely a secondary cinder cone, or an ac- 
cumulation of fragmental ejected material about the 
actual vent. Lacroix denies that it is of fragmental 
nature and states that it is in fact a homogeneous mass 
of viscous lava surrounded by an envelope of the 
same substance cooled and consolidated. The explana- 
tion of this phenomenon and of the remarkable spine 
ot solid rock which has from time to time risen above 
the dome itself is essentially as follows: 

The viscous magma on reaching the surface through 
the throat of the volcano and forming a protuberant 
mass is quickly surrounded by a solid shell or envel- 
ope which protects the still pasty interior from a too 
rapid cooling. This envelope becomes fissured, under 
the influence of progressive solidification, and the in- 
crease in volume of the mass itself, and through the 
clefts thus formed fresh molten material is exuded. 
In this way a homogeneous rocky mass increases in 
height and volume, bristling with jagged points, glow- 
ing like a “charcoal-burner’s fire” at night, and bound- 
ed by abrupt walls which rise from the debris accumu- 
lating at its base from incessant superficial crumbling. 
Projected materials resulting from violent eruptions 


*“ La Montagne Pelée et ses Eruptions.” Par A. Lacroix, Ouvrage Publié 
par l’Académie des Sciences sous les Auspices des Ministeres de |"Instrnue- 
tion publique et de Colonies. Paris, 1904; pp. xxii., 662; 30 plates and 
numerous text figures, 
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play but a small part in the constitution of such a 
dome. A dome so constructed is not characterized by 
any permanent vent or crater, but violent eruptions 
determine such openings, which are of a temporary na- 
ture and rapidly closed. When the envelope has be- 
come sufficiently resistant to permit no longer a growth 
in all directions, the action of the pressure is localized 
at certain points and results in the extrusion of solid 
rocky masses issuing as from a mold, and producing 
needles, or spines, which may attain an elevation of 
several hundred meters. In the course of a single 
eruption the point at which the pressure concentrates 
itself may be displaced, and successive spines may re- 
sult of diverse forms, dimensions, and positions, and 
often of an ephemeral existence, for continual crum- 
bling tends to modify or totally destroy them. This 
process, which has been unrecognized up to the pres- 
ent, and which Lacroix is the first to describe, explains, 
in his opinion, the origin of the many peculiarities of 
structure of “domes” in volcanic regions where activity 
no longer is manifest, and which have often been as- 
sumed to be the cores of dissected volcanoes, 

Four types of rock were recognized as constituting 
the dome and spine, the specimens being collected from 
the talus extending down the Riviére Blanche from 
the base of the dome, and from the edge of the old 
crater after violent eruptions. The four types are 
differentiated by the character of their ground-masses, 
the phenocrysts being the same; they are essentially 
hypersthene andesites. Rocks of the first two types 
are glassy, the first being obsidian, the groundmass 
of the second containing a few microlites of an acid 
plagioclase in a glassy base. The third type is a por- 
ous or vesicular andesite containing greater or less 
amounts of plagioclase microlites in the groundmass; 
the fourth type differs but little from the third except 
that the groundmass contains quartz in small crystals 
frequently abundant enough to make the rock holocrys- 
talline. Of these four types I. and II. are believed to 
have been derived from the shell or envelope of the 
dome, type I. probably representing the original crust, 
and type II. the material filling the cracks and fissures 
in the outer shell. Rocks of these types are abundant 
in the ejectamenta of violent eruptions. Specimens of 
types III. and IV. were obtained from the quiet crum- 
bling or breaking down of the spine. The quartz-rich 
rocks are assumed to have come from the interior of 
the spine, and are the result of a much slower cooling 
of the magma, while rocks of type III. represent a 
somewhat more rapid cooling. In commenting upon 
these quartzose andesites, Lacroix says: “The 
actual production of quartz-bearing rocks more or less 
completely microgranular, which I consider one of the 
most important observations that I had occasion to 
make, shows that the conditions necessary for the for- 
mation of quartz in a voleanic rock may be realized at 
slight depth under the solidified outer shell of the 
dome of acid rock in process of evolution” (page 
157). In Part II., on petrography, this matter fs taken 
up in greater detail and the conditions controlling the 
crystallization of quartz discussed. The microlites of 
feldspar and the metasilicates, like the phenocrysts, are 
essentially the products of igneous fusion, but the 
quartz is assumed to have crystallized under hydro- 
thermal conditions acting at a lower temperature. 
These opinions are especially significant, coming as 
they do from one of the foremost French petrograph- 
ers. 
Chapter IV. deals with the most evident and ap- 
parent expressions of vulcanism—the great clouds of 
vapor laden with fragmental material, the “burning 
clouds” (nuces ardentes) which swept down the flanks 
of Pelé and annihilated St. Pierre, mud-flows, etc. 
Several chapters follow in which the different violent 
eruptions are described and the theory of the “burning 
clouds” is discussed. Chapter IX. is an important one 
on the character and distribution of the fragmental 
deposits and their subsequent erosion. The first part 
closes with an account of the various accessory phe- 
homena, as atmospheric electricity, changes in atmo- 
spheric pressure, abnormal optical phenomena, etc. 

Part II. consists of a systematic petrographical study 
of the recently erupted rocks in which, it is interesting 
to note, the author makes frequent use of the quanti- 
tative system recently proposed by Cross, Iddings, 
Pirsson, and Washington, finding it most convenient 
for purposes of comparison. The mineral composition 
and structure of the rocks are described and the con- 
ditions already mentioned, which have influenced the 
consolidation of the magma, are discussed in detail. 
The older rocks of Martinique and a number from 
other islands of the Lesser Antilles are compared, and 
a consideration of their chemical composition leads to 
the recognition of a well-marked petrographic province. 

In Part III., Lacroix presents the results of his ob- 
servations on the products resulting from the burning 
of St. Pierre. The effect of intense heat on metals, 
glass, structural stonework, etc., was often sufficient to 
cause complete fusion, leading to the formation of a 
considerable variety of secondary minerals. 

The book bears evidence in places of hasty prepara- 
tion and there is considerable needless repetition, but, 
on the whole, it must be recognized as the most com- 
plete and masterly presentation that has yet appeared 
of the facts and problems related to the West Indian 
eruptions of 1902-3. The promptness with which the 
final report was published after the close of the field 
work deserves praise in itself, and too much cannot be 
said of the excellence of the numerous illustrations 
which, with very few exceptions, are from untouched 
photographs and are faithful records of the events from 
soon after the disaster of May 8, 1902, until the autumn 
of 1904, 
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IDLE HOURS IN CA®&SAR'S CITY.* 
By G. G. CHATTERTON. 

Wuere but in Cesar’s City may one so satisfactorily 
welcome idle hours? Where else spend them with such 
rich results for mind and eye as in this center of con- 
trasts and contradictions alike in its buildings and its 
inhabitants? The passing visitor is denied these idle 
hours because of the enormous pressure upon time its 
sights demand; but for those who may tarry awhile, 
how fascinatingly can they slip by apart from any 
special end in this catholic, cosmopolitan Rome, where 
class jostles class, and the modern eibows the antique, 
and the sordid runs parallel with the splendid more 
than in any other town the world contains! Close 
round the Vatican—greatest of palaces, which covers 
thirteen and a half acres of ground and contains eleven 
thousand apartments—run narrow, evil-smelling streets, 
each one, however, marked proudly with the fine white 
marble slab bearing its name in large, clear-chiselled 
letters with which every street in Rome is practically 
and decoratively labeled; and straight off such slums 
the great bridge across the Tiber, adorned with splen- 
did antique statuary, conducts to the old Castel San 
Angelo, crowned with its beautiful Destroying Angel, 
and forming one of the most picturesque parts of Rome. 

But with none of these objects have we to do at 
present, out this short winter afternoon to idle merely; 
not to seek things, but to let things come to us with 
the piquant contrasts which Rome seems almost to plan 
to lay before its visitors. We stroll down the Corso 
(the gay and fashionable street so called because in 
former times during Carnival horse-races were run in 
it), past Prince Doria’s magnificent Palazzo, and the 
rows of large modern shops, making slow progress on 
the narrow footway, thronged like the street with all 
varieties of humanity: soldiers in light-blue and in 
dark-blue uniforms, and those of the Bersaglieri with 
their full dark cloaks and wide hats with the wonder- 
ful sweeping plumes of glistening dark-green feathers; 
barefoot Franciscan monks in brown cassocks with 
knotted-rope girdles, and Carthusian monks in white 
with red and blue crosses. Priests and tourists swarm 
equally; and the street is thick with the open landaus 
of fashionable ladies driving up and down to see and 
to be seen, with the traffic of the hired carriages and 
the long carts of the overladen, gayly-tasseled mules; 
while anon comes the somber chariot, all black without 
and within, of some cardinal on his way to his affairs. 
We turn off by the Via Condotti (so named because 
beneath it is the conduit of the rushing waters of 
Rome), to arrive at the Piazza di Spagna, the great 
central square bordered by shops of jewelery and bric- 
a-brac, hotels, tea-rooms, and the most picturesque of 
all the flower-markets, held formerly round the basin 
of Bernini’s pretty fountain, but from whence, perhaps 
with advantage, ousted when the electric tram-lines 
were laid, and the merchants were permitted to retire 
to the foot of the noble scalinata ascending to the Trin- 
ita dei Monti. Here in a long range they bank their 
lovely flowers, backed according to the season by tall 
mimosa, eucalyptus, and pink almond-blossom, forming 
even in winter a blaze of color in roses and violets, 
irises and carnations; narcissus and snowdrops nestle 
in white tufts among green ferns, and the penetrating 
scent of mignonette adds to the perfume in the air. 

Flitting up and down the steps, or basking on them, 
gossiping and eating their favorite burnt nuts out of 
paper horns, are the artists’ models, who congregate 
here for selection; whole families from one generation 
to another pursuing this calling so eminently to the 
fancy of the indolent Italian, the beauty it demand, 
inheritedly descending. The peasant costume is scrupu- 
lously maintained, the women wearing the curious, but 
to them becoming, square head-gear, snowy shirt-bodice 
laced in by the wide velvet corslet, and gay-colored, 
short, full skirts; men and boys with soft Tyrolean- 
shaped hats, short coats and breeches in soft-toned 
russet blue and green velveteen, and blue stockings 
cross-gartered—all adding a charming effect to the re- 
gion of the Piazza di Spagna. Groups of the boys are 
gambling with the soldi their parents have given them 
back out of their earnings; some small urchins, eagerly 
engrossed, who can stake but in centesimi. We must 
pause to admire the pretty little faces before, retracing 
our way down the flight of steps, we pass along the 
Piazza by the H6étel de Londres to take the road which 
slopes up to the Pincian Hill. 

It is a pleasant way, edged on one side with pepper 
and ivy and ilex trees, and on the other the high wall 
of the Pincian terraces, tufted with fern and creeper 
and cactus. In front of us are winding round a long 
file, two and two abreast, of the scholars of the Jesuit 
order, the preti rossi, in their brilliant crimson coats, 
commonly introduced with excellent effect by Roman 
artists into their landscapes, and showing well now in 
the living picture; and as we pause to admire a shrine 
let into the wall, a white marble Madonna and Child 
standing out in high relief, with a little votive lamp 
burning brightly by them, a peasant woman comes toil- 
ing up the slope. By the hand she leads a tiny boy, a 
tinier one is in her arms, and she halts to cross herself 
before the shrine, and to mutter a prayer, the tiny boy 
likewise crossing himself while taking off his hat. The 
baby’s head must be uncovered too, his hat untied be- 
neath his little chin, and he is placed upon the ground 
to stand, and taught to sign the cross. So waveringly 
his small fat fingers stray in his attempts, while his 
brother, in pride of age, signs it glibly many times in 
example for him. It is a charming incident in our way 
before we are on the Pincio, the center of the public 
drives and gardens on the ground where once stood the 
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sumptuous palace of the Acilii Glabriones, before it 
lapsed into a desert waste where in the Middle Ages 
the ghost of the tyrant Nero was believed to wander, 
and which to-day is to thesEternal City as is Hyde Park 
to London. 

Here in one end of the circular sweep, where the 
date-palms tower high, the band plays in the afternoon, 
and the Roman world drives round and round the lim- 
ited circle of the carriage-drive, or the fashionables pull 
up to take the air and receive the visits of their friends 
on foot. Handsome equipages, coroneted, with well- 
bred, well-groomed horses, there are in numbers, the 
footmen, who descend immediately the carriage halts, 
standing at itg back behind the mistress until she or- 
ders it to proceed again Mounted gendarmes com- 
mand the traffic, and present an imposing effect with 
their shining helmets, and long dark cloaks, covering 
to their horses’ quarters, flung aside, displaying rich 
toned orange lining. In London Hyde Park, far away, 
how chill and misty is it in this hour of the December 
day! But here the scene is bright and gay. True, the 
flowers have still to wait their beauty. The roses are 
yet sparing of their bloom, and the camellias but in 
bud: but the length of the terrace- 
gardens of the hill the orange-trees 
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where at the Ave of each day the unseen nuns in choir 
so sweetly sing the Vespers. Tunefully swells and 
sinks the simple cadence with an indescribably restful, 
soothing influence, making us wish that its service 
could be twice as long before we turn out again among 
the beggars gathered round the door to catch the vis- 
itors emerging. Hurrying up comes the one-legged 
man who earlier posts himself for the gay folk on the 
Pincio, his little dog with its absurd little high hat 
with feather plume begging at his side. Its hat is now 
thrust hastily upon its head again, and it resumes its 
begging posture, and we drop some soldi in its little 
tin before we cross to the wall opposite, over the long 
steps down to the Piazza di Spagna, to see the after- 
glow of the sunset behind St. Peter's, framing in a 
flame of saffron streaked with tongues of fiery red the 
great dome which so majestically dominates the dome 
of every other church in Rome. Magnificent always 
behind it are the sunsets, ard they linger long, as 
though, like ourselves, loath to quit the scene 

But the day is done. The last of the artists’ models 
come straggling up the flight of steps: a family, the 
father fiercely handsome, after a wild, typical bandit 
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gaged was measured by means of an iron-constantan 
thermo-couple whose hot junction was placed in the 
center of the rotating field, while the cold junction was 
placed in a similar apparatus unconnected with a 
source of electricity. The results show that for the 
same frequency the energy disengaged in the form of 
heat is proportional to the square of the pressure, as 
in the case of slow alternating fields. For the same 
presssure, the power consumed and converted into heat 
is proportional to the frequency. The ratio between 
the power absorbed in the rotating field and that ab- 
sorbed in the alternating field, both having equal pres- 
sure and frequency, is about 2.56.—Guye and Denso, 
Comptes Rendus, February 13, 1905. 


MINIATURE CAMERAS—THEIR CONSTRUCTION 
AND USE.* 
By Epwarp F. 

Most of us have seen small cameras. In fact com- 
paratively small ones are to be found upon the market. 
Upon close examination, however, we find that the 
smallest box-camera fitted with finder, shutter, stops 

and diaphragm is rather cumbersome 
to carry in the pocket. If it were not 
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Romans of. the poorer class, who play here too in their 
bright red or blue frocks. And extra gay figures in the 
crowd are the nurses who carry the infants of the aris- 
tocracy on white satin pillows covered with fine lace. 
Their full skirts, always of some brilliant color, are 
trimmed round with a broad band in a contrasting tone; 
round their heads a thick quilling of gay ribbon finishes 
in a bow at the nape of the neck, and falls in wide sash- 
like ends to their feet; while the coil of their dark hair 
glitters with adornments—large gilt combs with balls, 
and pins of gold and silver filigree flowers a good inch 
in diameter. They wear filigree ear-rings to match, and 
altogether are most picturesquely striking figures 

The seats are all full, the penny chairs all taken. 
Men who in lands different from this easy-going one 
would be busy at some occupation, sit reading the pa- 
pers or chatting with their friends as they watch the 
shifting crowd: and the students from the priests’ 
training colleges stroll by to get the air and listen to 
the band, they too subscribing largely to the color in 
the motley with their long coats of crimson, of blue 
with orange slashings, and purple with red 

Then by degrees will fade the warmth from the sun 
and the glow out of its shine; the last blare from the 
band rolls out, and the throng breaks up. From the 
churches in the town below ring the Ave Maria bells. 


and we walk along the Pincio to the Trinita dei Monti, 
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fashion, dark and bearded, leading by the hand his 
small, quaint replica in costume, a tiny boy of quite 
perfect child-like beauty, with cherub face and large, 
soft gray eyes, gray with the blue shadows that only 
Italy provides; and the mother, a mild walking Ma- 
donna, carrying a rosy, black-eyed infant. The beg- 
gars have finished gossiping and are all dispersing; 
the little dog, knowing that now comes the time of an 
uncovered head and the uninterrupted enjoyment of 
all four feet, frisking along gladly on them. And so 
we too must turn homeward with pleasant and abiding 
memories of our idle hours in Cesar’s City. 


Dre.ectric Hysteresis.—C. E. Guye and P. Denso 
have made some measurements of the heat developed 
in paraffin when subjected to the action of a rotating 
electric field, which complete the series of facts neces- 
sary to establish the existence of dielectric hysteresis 
in a quantitative manner. The apparatus consisted of 
four metallic armatures arranged in a square ana 
imbedded in paraffin. Between these four armatures 
a rotating electric field was produced whose cireular 
character could be minutely verified. The heat disen- 


strument. This little camera will take a pic- 
ture % inch by % inch, and is provided with 
a disk shutter set for instantaneous exposures. 

The larger camera shown in the photograph is quite 
complete in every detail, and is capable of turning out 
work, I. feel safe in saying, commensurate with the 
skill of the operator. As this little instrument has 
proven very satisfactory, I will endeavor to describe it 
thoroughly enough so that with the aid of the draw- 
ings and diagrams any one may construct a similar 
instrument. This camera takes 25 pictures upon a 
film % inch wide, made by cutting a conveniently wide 
commercial film into strips. This stripping process 
has to be done in the dark room, and is best accom- 
plished by using a sharp knife, cutting against glass, 
the knife being guided by a metallic-edged rule. 

It may not be out of place to say right here that my 
best negatives were obtained by using a weak developer 
and by suspending the film in a red bottle, which al- 
lowed me to view the film during the developing pro- 
cess, by holding the bottle up to the sunlight. The 
fixing, too, was conveniently performed in a _ wide- 
mouthed bottle. The hypo bottle need not be colored. 

Fig. 1 is an assembly drawing of the camera with 
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‘he parts named as far as possible. Fig. 2 gives the 
ox details, and at Fig. 3 we have the end piece con- 
idered from a workman’s standpoint. Fig. 4 shows 
he finder drawn in detail. Considering Fig. 1 we find 
hat there is a figure missing in place of which is the 
etter zg. This dimension, which is in fact the uni- 
rersal focus length of the lens, necessarily depends 
ipon the lens at hand. In my camera I used a double 
onvex lens of l-inch U. F., which I took from an old 
\elescope eyepiece. Suppose that you have a small 
iens picked out and you wish to find z. Rig up a piece 
of apparatus as shown in Fig. 5, which is a kind of 
uljustable camera obscura, and is thoroughly labeled 
in the drawing. Now standing with the back to the 
sunlight, and if possible resting the apparatus upon 
omething solid, sight upon some object, as a house, 
at a distance of about 50 feet, and adjust the ground 
zlass to and from the lens until you see the inverted 
image of the house clearly upon the screen. When this 
point is reached determine the distance between the 
lens and the screen, and put the result in inches in 
place of the x in Fig. 1. In order to be in keeping with 
the rest of the sizes this distance should not be less 
than 1 inch nor should it exceed 14% inch. The dia- 
gram, Fig. 6, shows the optical principle of the camera. 
For the benefit of my mathematical readers the follow- 
ing proportion may be of interest (using the letters 
in the diagram, Fig. 6): We have A:B::C:D, and 
substituting known factors we may, for example, have 
a problem like the following: How high will a man 
appear upon the plate, if he is 60 inches tall and is 40 
feet (480 inches) from the camera, the focal length 
being considered as 1 inch? Working this out we have, 
$8, = 4 inch, the height of the man upon the plate. 

Fig. 7 gives the optical principle of the finder, which 
| think explains itself. 

If the construction of a little camera is carefully 
based upon the data given in this article, I am sure the 
finished product will furnish endless amusement for 
those who have a natural tendency to take pictures 
wherever photography is prohibited. The appearance 
of the camera is improved by covering same with thin 
black leather or even leatherette. 


MUSK OXEN IN CAPTIVITY.* 
By Scniérr. 


Tue musk ox, undoubtedly one of the most interest- 
ing of the ruminants, is intermediate in form between 
the sheep and the ox. He is able even better than the 
reindeer to withstand high degrees of cold and to exist 
upon the scanty resources of the polar regions. It has 
been settled, especially through the investigations of 
Prof. Nathorst, that the musk oxen live upon grasses, 
and other plants, which to some extent keep fresh and 
green throughout the long polar winter, and not, as 
formerly supposed, upon lichens. 

The hairy coat of a musk ox is warmer than that of 
any other mammal. Under the long, dark-brown outer 
hair there grows during the autumn a thick coat of fine, 
soft wool which remains until the next summer. For- 
merly the musk ox lived in all the countries lying 
about the north pole and its fossil remains have been 
found in Siberia, England, Denmark, and even in Ger- 
many. At the present time it is found only in the 
most northerly regions of the western hemisphere. 

Since the time when the great Hudson Bay Fur Com- 
pany was founded the skin of the musk ox has been 
known in Europe, and its flesh is very much esteemed 
by the fur traders, Indians, and Eskimos. 

It was not until the year 1899 that any one succeeded 
in capturing a musk ox and bringing it alive into a 
civilized country. Even upon the continent of North 
America this was very difficult, because it was usually 
necessary to transport the animal upon sledges over 
long and trackless land journeys. Moreover, it was 
necessary to capture the calves, as the adult animals 
could hardly be utilized because of their untamable 
disposition, and the difficulty in feeding them. 

In the autumn of 1899 a Norwegian Arctic hunter 
brought to Troms6 two calves, which he had captured 
at Clavering Island, on the east coast of Greenland. 
They were born in May of the same year, and while on 
the way he fed them partly on the Arctic willows and 
grasses, collected on the spot where they were taken, 
but chiefly on ship’s biscuit. He received for them 
10,000 marks from the Duke of Bedford, who has a 
large zoological garden in England. One of the ani- 
mals soon died and the other, a male, died a short time 
ago, in July of this year. 

The Swedish expedition under Kolthoff undertook to 
get musk calves for acclimatization in northern Swe- 
den. Also the Danish expedition to eastern Greenland 
under Amdrup undertook to capture musk oxen, and 
empowered the author, as director of the zoological 
zarden, to send with it assistants for this purpose. 

As a result of all the efforts, there was a total of 13 
calves obtained. The Danes got a male calf, captured 
on the 12th of August, which arrived at Copenhagen 
on the 7th of October, and here it is still living. The 
Swedes obtained two calves, a male and a female, which 
were put in a large inclosure in Norrland, where they 
thrived excellently. The Norwegians relied upon ex- 
pert hunters, so that they obtained no less than nine 
calves, together with one male of 1899. The last was 
brought to Hammerfest, and later sold to Carl Hagen- 
beck, from whom it was afterward purchased by the 

Jerlin Garden, where it is still to be found. 

Two brothers from Aalesund brought in no less than 
five calves, which they sent to the Antwerp Garden, 


* Translated for the Smithsonian Annual Report, from Der Zoologische 
Garten (Frankfort a. M.), 1903, pp. 305-317. 
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but one died soon after their arrival. The remaining 
four were sent to Tromsé and were purchased by a 
wealthy Swede, and brought to Medstugan, in order to 
attempt to acclimatize them. Unfortunately, one soon 
died from the effects of an unnoticed wound, and two 
others succumbed in August of last year from a con- 
tagious skin disease; the remaining cow is believed to 
have been taken to Norrland and placed with the others 
there. There are, therefore, at the present time (sum- 
mer of 1903) five live musk oxen in Europe, three in 
Sweden, one in Berlin, and one in Copenhagen. Un- 
fortunately, the last two are males. It is, however, not 
impossible that success may attend the effort to cross 


MUSK OX IN COPENHAGEN, TWO YEARS 
OLD, MAY, 1902. 


the musk ox with the somewhat nearly allied yak of 
Tibet, or with the Frisian sheep. 

As regards the musk ox at Copenhagen the illustra- 
tions show how excellently he has developed notwith- 
standing that the first autumn was unfavorable for 
him. As all the gregarious animals need society, he 
was provided with companions, a chamois and an old 
goat. To the latter he soon showed a great liking, but 
with the former he was constantly at odds. This en- 
mity has grown greater and has had a favorable effect 
upon the ox, as in order to follow and fight his quick- 
footed enemy he has to run, and thereby gets the neces- 
sary daily exercise. 

The hoofs of the musk ox were not sufficiently worn 
upon the soft ground of the inclosure, so the surface 
was spread with sharp stones in order to make it simi- 
lar to that of East Greenland. This method of keep- 
ing the animal’s feet in good condition has been at- 
tended with success. 

The food of the musk ox consists of ground oats and 
wheat bran, with a very little white bread cut in pieces, 
besides hay (grass in summer), and willow and elm 
branches. He does not drink much. 

On the other side of the Atlantic the famous Arctic 
explorer, Greely, captured four musk calves as long 
ago as 1881-1884, but it was impossible for him to bring 
them to civilization. In March, 1898, Mr. C. J. Jones 
fitted out a small expedition for this purpose, and suc- 
ceeded in capturing five of the animals, but was unable 
to bring them back with him. 

During the winter of 1900-1901, an American whaler, 
Capt. H. H. Bodfish, succeeded in capturing four calves 
on the North American coast of the Arctic Ocean. He 
was only able to safely bring one of the animals to 
San Francisco. It was purchased by a wealthy man, 
and presented to the New York Zoological Park. How- 


ever, fn August, the animal died from inflammation of 
the lungs. A month later, Peary brought to the park 


MUSK OX IN COPENHAGEN, THREE YEARS 


OLD, JUNE, 1903. 


a small calf from Northeast Greenland, but unfortun- 
ately it died within three weeks, from the effects of a 
wound hidden under its thick fur. 

We hope that the attempts at acclimatization, which 
are now being made in Sweden at the instance of Prof. 
Nathorst, will be crowned with success. That excellent 
naturalist and Arctic explorer conceive’ the idea that 
the musk ox might be domesticated, and his extra- 
ordinarily fine wool utilized. Such an undertaking 
will probably present great difficulty, because of the 
animal's fiery temper. 

Postscript.—Prof. Nathorst states, April 7, 1904, that 
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of the pair caught by Kolthoff, the cow died in the 
autumn of 1903, and hereupon the bull was taken to 
Medstugan. The Norwegians have again succeeded in 
capturing a number of the animals. Capt. Johan 
Thjeldson brought to Tromsé, at the end of August, 
1903, five live musk calves, which were all caught in 
East Greenland. These five animals (one bull and 
four heifers) were placed in a paddock at Tromsié, but 
one of them, smaller than the others, and rather deli- 
eate, died in November. Unfortunately, another of 
them strangled itself in an attempt to get out of the 
paddock. The others seem to be in fairly good condi- 
tion, although the bull suffers from what is believed 
to be rheumatism in the legs, owing to the moist cli- 
mate. The musk ox in Copenhagen also suffered from 
this during the first autumn, but is now getting on 
splendidly. He has, however, not shown the slightest 
interest in either the yak cow or the Frisian sheep. 

One of the surviving heifers from Tromsé is now 
(July 15, 1904) in the Garden at Copenhagen, so that 
at present the Garden has the unique distinction of 
possessing a pair of these animals. 

From recent information it appears that there re- 
mains in Sweden but one specimen, a cow, born in 
1900, and that the bull in Norway has also succumbed, 


COCOONS THAT YIELD COLORED SILK. 


SeEveraL European newspapers have recently pub- 
lished the statement that Messrs. Comte and Levrat, of 
Lyon, France, had succeeded in so affecting silkworms, 
by coloring their food, that they would make cocoons 
yielding colored silk, thus obviating the necessity of 
dyeing the silk in the thread or piece. 

The subject has attracted so much attention that the 
United States consul called upon the gentiemen in 
question to ask them what progress they had really 
made in their experiments in this direction, and re- 
ceived from them full information on the subject. 

“In experimenting in this line,” said one of them, 
“it is not expected that any commercial advantages 
will be gained or any discoveries made that will cause 
any changes in the industry of dyeing.’ ' 

The gentlemen are engaged merely in laboratory ex- 
periments in a field which has been partially worked 
for the last sixty years. The object of their studies 
was to discover, if possible, why some breeds of silk- 
worms produce white silk, while others produce yel- 
low or a _ yelowish-green silk. Their experiments 
showed them that the natural coloring matter of the 
cocoons was identical with the coloring matter found 
in the leaves. It was therefore logical to believe that 
the color of the silk must originate in the chlorophyll 
of the leaves fed to the worms. 

The experiments which followed, undertaken to test 
this hypothesis, prove that a coloring matter intro- 
duced into the intestines of a worm by means of food 
may, under certain conditions, reach the silk through 
the blood. 

Thirty silkworms, hatched June 16, 1902, were di- 
vided into a number of lots and reared on small 
branches. One lot was fed on leaves dipped in liquid 
to color them. 

Some of the leaves the worms fed upon were colored 
a slight red and the worms ate them as they eat or- 
dinary leaves in a natural condition. They grew and 
developed as if fed on common mulberry leaves. The 
general color of their bodies became a dark red and 
the blood extracted from them was of an intense red. 

When the cocoons were formed, August 12, a pink 
silk was reeled from them. The entire cocoon was of 
a beautiful red. To prevent the silk from being soiled 
by contact with the coloring matter on the leaves or 
by the skin of the worms, which might have been spot- 
ted by the dye, some of them (the worms) were 
washed and placed on freshly gathered branches where 
they at once began to form cocoons as red as the first 
lot. 

Two worms that had been eating colored leaves were 
separated from the others at the fourth moulting (July 
27) and fed for the rest of their lives on uncolored 
leaves. Little by little they lost the color received 
from the other leaves, and the silk reeled from them 
had only the slightest tinge of rose. In the excrement 
of these worms considerable quantities of red were 
found during the first two or three days, the quantity 
diminishing daily to the end of the larval period ( Ang- 
ust 14). The coloring matter contained in the blood 
passed into the intestines, and the red was completely 
eliminated in eighteen days. 

The worms selected from the lot at the fourth moult- 
ing (July 23) were fed on colored leaves only during 
the fifth period of life, and they rendered, on August 
10, cocoons as red as those of the first lot, in which the 
worms had been fed on colored leaves during the en- 
tire larval period. The absorption of red during the 
last period is therefore necessary and sufficient to color 
the silk. 

A fourth lot was composed of worms fed on methy- 
lene blue. They ate this with less avidity, and a num- 
ber, in their efforts to escape this food, fell from the 
branches and were lost. They formed their cocoons 
slowly and rendered but little silk, which was of a 
slightly bluish color. 

Another lot of worms, the Atticus orizaba (this is a 
wild worm which does not eat mulberry leaves), were 
fed on leaves of the troene, a tree of the olive family 
(Ligustrum sp.). These leaves were dipped in a solu- 
tion of picric acid. The well-known toxic qualities of 
that coloring matter did not prevent it from being 
eaten, but the worms did not relish it keenly and made 
no cocoons until September 4. Notwithstanding the 
coloring power of picric acid the silk remained white, 
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Thus we see that the neutral red passes easily by 
osmosis through the tissues, while methylene blue 
passes with difficulty, and picric acid leaves no trace of 
color, 

The varying results of the different experiments are 
due to the different coloring matter tried. The well- 
known properties of the neutral red and the methylene 
blue in coloring tissues marked them for experiments 
of this kind. As to the picrie acid, its absorption by 
the worms seemed to be so strange that the workers 
were led to carry on their experiments to the end. In 
order to give a careful answer to particular inquirers, 
inspired by the belief that the thread was possibly 
soiled by contact with the coloring matter, a subcu- 
taneous injection was made, in the worms ready to 
form their cocoons, in the false feet so as not to in- 
jure any organ. These worms immediately became red 
without appearing to suffer in the least. They pro- 
duced a slightly reddish silk. 

The experiments demonstrate that the injection of 
coloring matter into and through the sericigene gland 
is less easy with the bombyx (black bombyx is a do- 
mestic worm that feeds on the mulberry) than with 
the Alticus orizaba. 

From the investigations and experiments made, it 
is inferred that a coloring matter may be passed from 
the digestive tube through the blood upon the silk. 
The coloring matter possesses in a different degree the 
power to cross by osmosis the tissues of silkworms, 
and each race of silkworms is characterized by the os- 
motic power of its tissues in relation to different color- 
ing matters, permitting the passage of some to the ex- 
clusion of others. This explains the natural coloring 
of the Lepidoptera. 


THE CHEMISTRY OF PATINA. 


Ir an empty bottle that has long lain undisturbed in 
the wine cellar is examined, not only the outside but 
the inside also is seen to be dusty, and when a drawer 
is opened that has been closed for years every object in 
it is found to be covered with a thin film of exceedingly 
fine dust. Nor is it necessary to make experiments of 
so long duration to prove that dust does not only set- 
tle on objects from above because of its weight, as is 
commonly assumed, but that it also penetrates, in de- 
flance of the law of gravitation, into the finest cracks 
and crevices in every direction, horizontally and even 
vertically upward. Every experienced housewife knows 
that linen covers and even bell glasses give only very 
limited and temporary protection against dust. What 
is the cause of this remarkable fact? 

It is explained very simply by the incessant motion 
of the air caused by changes in temperature. Air, like 
all gases, obeys unerringly the laws of Gay-Lussac and 
Mariotte. The slightest change in temperature pro- 
duces a corresponding change in expansive force. If 
the air is confined in an absolutely air-tight vessel its 
pressure changes, but if the seal is not perfect—as is 
usually the case—the volume of the air changes, that is 
to say, air escapes through the apertures as the tem- 
perature rises and enters as it falls. No matter how 
minute these apertures may be dust inevitably enters 
with the air, for the dust which floats in the atmosphere 
is composed of particles of every degree of fineness down 
to the limit of possible measurement. On the other 
hand, even the smallest particles of dust obey the law 
of gravitation and, after they have entered a cavity like 
the fnterior of a bottle or drawer, settle downward until 
they come into contact with solid bodies, to which they 
remain attached by pure adhesion. The air forced out 
by rise of temperature is therefore free from dust, but 
the air which enters on cooling brings more dust with 
it. In this way dust accumulates in apparently closed 
vessels, which are veritable dust traps. 

These considerations bring us back to the formation 
of patina. After we have learned that the surface of 
every object, and especially of every work of art, grad- 
ually becomes rough and porous, and in many cases 
covered with fine cracks, we see at once that all these 
pores and cracks must act like traps and gradually 
become filled with dust, whether they are situated on 
the top, bottom, inside or outside of the object. This 
dust is so fine that it can not be recognized as dust with 
the naked eye, and it can not be wiped off, like the 
comparatively coarse dust that settles directly from 
the atmosphere 

But it would be an error to conclude from the fine- 
ness of the dust that it does not injure the work of art 
which it covers with a coat of continually increasing 
thickness. 

The effect of such microscopic dust may be observed 
on a wall in the immediate vicinity of a steam radiator. 
Above the radiator, especially, the wall is blackened as 
if by smoke. The same blackening is seen near stoves, 
where it is commonly attributed to smoke; but no 
smoke can come from a steam radiator, and yet a spot 
is formed that cannot be wiped or washed away. It is 
due to the great and frequent changes in temperature 
which occur near heating apparatus, and enable the 
porous wall to entrap dust more rapidly there than in 
places of more even temperature, 

But the process goes on, more or less rapidly, in 
every part of the wall. No matter how well a room fs 
eared for, the fastidious housewife demands new paint 
or paper after five or six years, because the old looks 
“smoky.” Yet our modern incandescent gas and elec- 
trie lights emit no smoke whatever, and the head of 
the family feels justly aggrieved when his after-dinner 
cigar or cigarette fs held responsible for the mischief. 
The real malefactors are the chimneys of houses and 
factories, for, although they discharge their smoke into 
the outer air, it finds its way into our houses, even 


when the windows are closed, through the thousand 
chinks and fissures that make very house a very efficient 
dust trap. 

The “smoking” of walls is also a typical process of 
patination and, if its effect becomes so marked within 
a few years, how dense must be the patina on works of 
art which have been preserved in palaces and galleries 
for centuries with every attempt at renovation of the 
surface properly regarded as a sacrilege! 

Recently, in Paris, I took luncheon in a house filled 
with the choicest treasures of the Louis XV. period. 
Coffee was served in a salon which, like the dining 
room, was elegantly furnished, and hung with rare 
paintings, but our host apologized for not offering the 
customary cigars on the plea that tobacco smoke would 
injure his art treasures. We politely refrained from 
suggesting an adjournment to the garden for a smoke, 
but some of us thought that a connoisseur ought to 
have had a clearer idea of the cause of “smoked” pic- 
tures. 

The dust absorbed by the porous surface of art ob- 
jects has another effect, besides the gradual dulling of 
polish and darkening of tone. It is the cause of the 
chemical processes involved in patination, upon which 
I have not yet touched. 

This fine, light dust which enters the pores of objects 
is largely composed, as I have already mentioned, of 
soot, that is to say, finely divided carbon. Now, though 
carbon, at least at ordinary temperatures, is chemically 
inert, it possesses the property of absorbing and tena- 
ciously retaining other finely divided substances, and 
gases and liquids of every sort. This property makes 
it, despite its own passivity, a chemical reagent of 
astonishing power which brings about changes difficult 
to estimate because the carbon fs only the indirect, not 
the direct cause. It is not altogether easy to explain 
this. 

Carbon is one of the most widely distributed ele- 
ments on the earth's surface, yet it is known in a state 
of purity only in the very rare form of the diamond. 
It has probably never been obtained in absolutely pure 
condition in either of its other forms, graphite or 
amorphous black charcoal. This is due to its power of 
taking up and retaining, in a manner yet unknown, all 
other substances. A well-known scientist, famous for 
his talent for giving to vague ideas still vaguer names, 
has called this property, which is possessed by many 
substances besides carbon, “adsorption.” It is this 
property to which charcoal owes its ability to extract 
the coloring matter from colored solutions of every 
character. Hence finely ground charcoal is used in 
clarifying dark-colored vegetable extracts, such as crude 
sugar solutions. Red wines, too, are decolorized by fil- 
tration through charcoal, although their coloring mat- 
ters are very different from those of beet juice. But 
absorption, or adsorption, by charcoal is not confined 
to coloring matters. From sugar solutions charcoal 
removes most of the lime salts, as well as the color. 
It is well known, furthermore, that crude spirit loses 
much of its fusel oil on being filtered through wood 
charcoal. Charcoal also absorbs iron salts with avid- 
ity, and obstinately retains them. 

Toward gases charcoal acts exactly as it does toward 
liquids. Very fine, freshly roasted charcoal may ab- 
sorb oxygen from the air so rapidly as to take fire, and 
when charcoal which has lain for a time in contact 
with any gas is heated in a vacuum it gives off great 
volumes of gas which must have been condensed on its 
surface under enormous pressure. <A very pretty appli- 
cation of this condensing power of carbon has recently 
been made. Streams of nascent chlorine and hydrogen, 
produced by electrolysis, are allowed to meet in a layer 
of freshly roasted wood charcoal. The gases combine 
to form hydrochloric acid, but the carbon, the instigator 
of the reaction, remains unaltered. 

In consequence of this peculiar property the soot 
driven into the air by our fires is not pure carbon, even 
when it leaves the chimney, but is loaded with the 
products of complete and incomplete combustion of 
coal. The variety of its ingredients is astonishing. 
Large quantities of ammonia salts have been obtained 
by boiling certain kinds of soot. 

Probably it is this percentage of ammoniacal salts 
that has led to the use of soot as a fertilizer in farms 
and gardens. Sulphuric acid, derived from the pyrites 
contained in all coals, is commonly found in soot, to- 
gether with carbonic acid due to combustion and, fre- 
quently, chlorine compounds. Even the purest lamp- 
black yields, on being treated with benzol or ether, a 
thick brown solution of various derivatives of coal 
tar, the presence of which accounts for the powerful 
antiseptic action of soot. 

Finally, soot suspended in the air condenses and 
absorbs the constituents of the atmosphere—in short, 
soot is a sort of cabinet of chemical reagents, and 
when ft is drawn into the pores and depressions of 
works of art and other objects it carries with it all 
these reagents and the possibility of effects, many of 
which are very surprising, and almost inexplicable. 

This statement, however, sounds more than it is, for 
though the variety of the substances thus introduced is 
great, their quantity is infinitely small. Infinitely 
small quantities of reagents can effect only infinitely 
small changes, which are quite imperceptible, and hence 
have nothing to do with a visible alteration of the ob- 
ject. 

But there is an exception to this rule. When the 
material of the object is of such character that one or 
more of the reagents introduced in infinitesimal 
amounts by dust can set up a fermentative or catalytic 
action, even such barely demonstrable traces of mat- 
ter may effect great and conspicuous changes, which 
are often inexplicable because the effective agent can 
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not be detected and recognized, in consequence of its 
insignificance. 

Here we have reached the real secrets of patination, 
many of which have not yet been revealed, as they be- 
long to one of the most difficult chapters of chemistry— 
the chapter of the effects of infinitesimal impurities. 

But, just as it has become possible to recognize the 
causes of the sudden conversion of grape juice into 
alcohol and carbonic acid, the souring and curdling of 
milk, and the putrescence of eggs and other food, so the 
nature of many processes of patination has at last been 
investigated and established. 

This is particularly true of patina in the narrower 
sense of the word, the gradual change of the surface 
of metallic objects of art, which will next be discussed. 
—Translated for Screntiric AMERICAN SUPPLEMENT 
from Prometheus. 


RAIN: ITS CAUSE. 


COMMONPLACE things often become the most interest- 
ing things when we attempt to investigate their causes. 
Faraday’s “Chemical History of a Candle,” Tyndall's 
“Forms of Water,’ Boys’ “Soap Bubbles,” Perry's 
“Spinning Tops,” are a few instances of the way in 
which common objects may lead us into the mysterious 
and fascinating region of science. The following pas- 
sage may be regarded as a chapter in some future “His- 
tory of a Rain-drop” which will astonish by the way 
in which it will penetrate into every field of physics. 
It well exemplifies not only the depth of the mysteries 
which baffle the investigator, but also the keenness of 
the spirit in which the search is carried on. The ex- 
cerpt is a summary of a paper presented by Prof. C. T. 
R. Wilson before the recent International Electrical 
Congress, and is taken trom the Electrical World and 
Engineer: 

In a very general way, the popular understanding of 
the nature and production of rain is unusually rational 
and precise. Rivers feed the oceans. The sun evap- 
orates fresh water vapor from the salt seas. The warm, 
invisible vapor, carried far and high, chills into cloud 
and fog on reaching colder climes. Finally, cloud pre- 
cipitates, by a yet greater chill, into the gentle rain 
from heaven that falls upon the earth beneath. But 
although this theory is clear enough for rough prac- 
tical purposes, yet, when it comes to actual detail, every 
stage of this vast and wondrous process of distillation 
is beset with difficulty of comprehension, so limited is 
our understanding of the simplest events in nature. 
Thus, confining attention to the phenomenon of con- 
densation, it is hard to understand how drops are 
formed from water vapor. What is it that starts a 
drop? What force fosters or retards its growth? Why 
are fog droplets produced under some conditions, and 
rain drops built up under other conditions? Many 
such questions must yet remain unanswered. 

Prof. Wilson has developed an apparatus which is 
ealled a cloud chamber, and which permits of suddenly 
rarefying, in adjustable ratio, a known volume of mois- 
ture-laden air, for the purpose of studying the cloud 
thereby produced. From the amount of the expansion 
the extent of the sudden chill is known, and knowing 
the temperature and vapor pressure of the water in the 
chamber before the chill takes place, the degree of 
supersaturation at which the miniature cloud forms is 
readily determinable. 

It was shown long ago by Lord Kelvin that a small 
drop of pure water suspended in pure air must evap- 
orate in air that is saturated with water vapor from the 
standpoint of a flat surface of water. That is to say, 
when there is so much water vapor in air that pure 
water in a lake or a saucer will no longer evaporate 
into it, the air is said to be saturated with water vapor 
for the particular existing conditions of pressure and 
temperature. Nevertheless, into such saturated air 
water from a little spherical drop will evaporate. Con- 
sequently, air which is saturated to a flat surface of 
water is unsaturated to a spherical surface of water 
on a small drop, owing to the action of the sur- 
face tension on the curved surface. In general, air 
must be many times supersaturated with moisture be- 
fore a small drop will be able even to hold its own, 
much less to grow. If, however, a little drop of water 
receives an electric charge, or if it holds a substance 
in solution, such as common salt, then it may become 
stable and a smaller degree of supersaturation will 
enable it to grow. Electric ions in dust-free air are 
pointed out as serving as nuclei upon which pure water 
drops may grow, when the supersaturation fs about 
four-fold. Fog droplets, i. e., a more numerous agegre- 
gation of relatively smaller drops, are formed when the 
saturation is eight-fold. An electric field is capable of 
clearing fog-laden air, because it develops a moving 
force toward all the electric charge nuclei on which 
the fog droplets are built. 

It would seem, therefore, that neither clouds nor fog 
ean form in moisture-laden air in the absence of nuclei. 
There must be something upon which to make a start 
in the process of building up a water drop. The nuclei 
are usually electric fons, but exceptions are found in 
certain cases, the nature of which is not clear. Thus, 
air which has been passed over phosphorus, a substance 
that slowly oxidizes on exposure to the atmosphere, is 
found to possess the property of forming clouds with 
but little supersaturation of moisture, and an electric 
field has but little influence upon such drops. Ultra- 
violet light, also, passing through air, seems to have 
the property of producing therein ions that are loaded 
in some way. These ions will not readily disperse 
under the action of an electric field, nor do they require 
much supersaturation for the building of water narti- 
cles, 
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Chere are three principal classes of nuclei on which 
w ter can condense in air. The first are ordinary 
io .s such as are produced spontaneously or by Roent- 
ge rays, which move with a velocity of one centimeter 
per second in a field of one volt per centimeter and 
rejuire a four-fold or six-fold saturation for drops to 
on them. The second class are loaded ions which 
move with less than one-thousandth part of the ve- 
lo-ity of first-class ions in a given electric field, and 
wich require little or no supersaturation of moisture 
te build up drops. The third class are uncharged nu- 
«i, also capable of building without sensible super- 
scturation. It is evident that only a first-class fog can 
be dispelled by electric machines. Second-class fogs 
would be very slow to dissfpate, and third-class fogs 
might not dissipate at all under electric action. 


ENGINEERING NOTES. 


Ths total estimated weight of the 10,000-horse-power 
Kerr steam turbine is 150,000 pounds, or 15 pounds per 
horse-power; the floor space 12 feet by 15 feet, or 
832% horse-power per square foot of floor space; the 
speed 1,500 revolutions per minute. 

In Berlin the height of buildings is limited by law 
to a little over 72 feet. Recently a petition was pre- 
sented to the Ministry of the Interior asking that the 
huilding laws be so modified as to allow of steel frame 
juildings of greater height being erected. After con- 
ideration of the matter, the Ministry has refused the 
petition. 

An important alteration is to be carried out by the 
British Admiralty concerning the system of doors in 
the watertight bulkheads of new warships. In the 
existing type a heavy armored plate, six inches thick, 
is hinged to the bulkhead, and owing to its massive 
proportions it is difficult to close it in an emergency. 
it is now proposed to substitute this plate by a door 
working vertically in grooves, and raised and lowered 
by hydraulic power somewhat upon the lines adopted 
in our own navy. The British Admiralty also propose 
to reduce the number of the doors in new ships, and 
io make deck hatchways as far as possible the en- 
trances to the spaces between the bulkheads. 


The task of sawing stone by means of wire has been 
perfected in France. The plant utilized for the oper- 
ation consists of an endless wire, which passes round 
a series of pulleys, one of which is a driving pulley. 
A straining trolley working on an inclined plane in- 
sures requisite tension. The saw frame is placed be- 
tween the driving shaft and the trolley, and on it the 
guide-pulleys for the wire saw are fixed. The wire 
as it travels presses lightly on the stone, and the 
cutting is done by sand mixed with water. The wire 
is built of three strands of steel wire of 0.098 inch 
diameter. The strands are twisted fairly tight and 
make one turn in 1.18 inch. In the workshop the wire 
can be driven at a speed of 23 feet per second, but in 
quarries it is not advisable to increase the speed above 
13 feet per second. In order to produce the cut, a 
uniform force has to be exerted, while at the same 
time the force must also be capable of being easily 
varied, and must be proportionate to the length of the 
cut. 

The trials of a pumping engine with telescopic 
plungers were reported by Mr. Edmund Morris in dis- 
cussing a recent paper by Mr. John Barr, of Kilmar- 
nock, Seotland, before the Institution of Mechanical 
Ingineers on waterworks pumping engines in the 
United States and Canada. The engine is located in 
the Hornsey station, London, and is of the triple-ex- 
pansion type with 21-inch, 34-inch, and 52-inch steam 
eylinders, and 4-foot stroke pumps arranged to serve 
two reservoirs at different levels, so that each plunger 
is divided in two, one plunger working telescopically 
within the other. The larger is 27 inches in diameter, 
and when pumping against 113.8-foot head, developed 
a pump horse-power of 257 horse-power on a mechan- 
ical efficiency of 87 per cent, used 11.6 pounds of dry 
steam at 155 pounds pressure per indicated horse-power 
per hour, and exhibited a duty of 148,800,000 foot- 
pounds per 1,000 pounds dry steam. The smaller plunger 
was 18% inches in diameter, and when pumping 
against 267.7-foot head, developed 287 pump horse- 
power on a mechanical efficiency of 88 per cent, used 
11.5 pounds of dry steam at 155 pounds pressure per 
indicated horse-power per hour, and exhibited a duty 
of 152,300,000 foot pounds per 1,000 pounds of dry 
steam.—Engineering Record. 

The committee intrusted with the superintendence of 
the work in connection with the reerection of St. 
Mark’s Campanile, Venice, says the correspondent of 
the Glasgow Herald, has published particulars of the 
progress made during the past year. The report states 
that during 1904, 3,076 trunks of larch trees, having 
an average diameter of 8 inches and length of from 
12 to 13 feet, have been driven into the ground around 
the old foundations, which have been thus strength- 
ened sufficiently to bear a load of 16,000 tons and sup- 
port a pressure of 4.82 tons to the square foot. Larch 
trees have been used in preference to oak, as their 
trunks are straighter. The spaces between these piles 
have been filled up with cement and stones, the whole 
forming a solid and reliable base on which to raise the 
superstructure. This foundation has been further 
strengthened by placing above it a further row of piles 
laid lengthwise and covered with cement. Up to the 
present the total expenses connected with the work 
amount to 115,588 lire (or about $25,117), 79,914 lire 
having been spent during 1904 and 36,674 lire in the 
preceding year. Still greater precautions are to be 
taken to insure the stability of the new structure, and 
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it is estimated that before the base is considered thor- 
oughly reliable a sum approximating $40,000 will have 
been expended. 


ELECTRICAL NOTES. 

Blectric lighting of cars by use of a storage battery 
is to be adopted by the Pennsylvania Railroad. For 
furnishing current a $40,000 plant has been installed 
at Pittsburg, Pa., and batteries will be used, each of 
which will light a car of thirty lamps from Pittsburg 
to Chicago and return. 

Removing sleet from the third rail by means of a 
solution of calcium chloride has proved satisfactory on 
the interurban electric line of the Aurora, Elgin & 
Chicago Railway. A %-inch pipe, supplied by means 
of a rubber hose from a forty-gallon can of the solu- 
tion in the motorman’s cab, directs a stream of the 
liquid upon the rail immediately in front of the steel 
sleet brush, which spreads the solution over the film 
of ice before it has had time to run over the side of 
the rail. 


A wireless telegraphic service is to be established 
between Newhaven, on the South England coast, and 
Dieppe, on the French shore, for the private require- 
ments of the London, Brighton & South Coast Rail- 
road, of Great Britain, and the West of France Rail- 
road, by whom the expense and construction of the 
installation are being conjointly defrayed. The re- 
spective ports constitute the termini of the steamship 
traffic between the two countries, and the distance is 
about forty-five miles. At the present time telegraphic 
business relative to the steamship traffic can only be 
earried over a circuitous route. A message from 
Dieppe to Newhaven has to be transmitted via Paris 
and London, and often occupies five hours in tranmis- 
sion. By the establishment of the wireless telegraph 
system the two points will be brought into immediate 
communication. The system that is to be adopted is 
the Mors, and is identified with the automobile com- 
pany of that name. 

An interesting pamphlet on the use of the rural 
telephone has just been issued by the North Electric 
Company, of Cleveland. 

Telephone tea parties are now in vogue on farm 
lines. There are telephone evening musicales. The ac- 
complished contribute the programme, while others, 
scattered over an area of many miles, form the audi- 
ence. The result is more satisfactory than the phono- 
graph. By the way, the telephone is a “circulating 
library” or medium of exchange for phonograph 
records. 

A news service is one of the innovations of rural 
telephones. At seven o’clock in the evening a general 
eall is rung. When each subscriber is at his instru- 
ment, the exact time is given; for instance: “It is 
now one minute and a half past seven.” Then are the 
weather conditions; then the late afternoon national 
and international news, the extent of which is about 
that contained in the head lines of the average city 
newspaper. Following this are the markets—oats, 
wheat, corn, hay, live stock, butter and eggs. Then 
the local news, and a portion of the time reserved for 
questions of detailed news and special market quofa- 
tions. McKinley’s death was known to farmers ten 
miles from market towns as soon as in the cities. It 
is not too much to say that the telephone is working 
a revolution in rural life which in time will form an 
important chapter in sociology, and the market infor- 
mation thus disseminated has already brought about 
sharp readjustment with middlemen. 


The fact that both tantalum and osmium lamps are 
now on the market in Germany at reasonable rates, 
with a consumption of less than two watts per candle, 
suggests the possibility of ultimately bidding farewell 
to the carbon lamp, says the Electrical World and 
Engineer. Whether this result actually comes about 
will, of course, depend upon a variety of practical and 
commercial considerations. But if two watts per can- 
dle can be attained with long life and no great in- 
crease in cost, it is manifest that the carbon lamp 
must either be made to consume less than three watts 
per candle or disappear. It was thought at first that 
osmium was so scarce a substance that the demand for 
incandescent lamps could not be commercially met. A 
pound of metal would, however, probably suffice to 
make many thousand filaments, and even if osmium 
were as costly to procure as gold or platinum, the cost 
of the metal in a single filament would not be ex- 
cessive. Moreover, no serious attempt has, perhaps, 
been made to procure any quantities of osmium prior 
to its recent development for incandescent lamp fila- 
ments. Assuming the most favorable alleged condi- 
tions for the osmium or tantalum lamps—that their 
lifetime is long, their first cost not immoderate, and 
their specific consumption as low as 1.5 watts per 
candle—then the effect of the gradual replacement of 
carbon lamps by metallic lamps would practically 
halve the consumption of energy for the same amount 
of lighting. Likewise, the income derived from incan- 
descent lighting on the kilowatt-hour basis of meter 
records would be cut in half for the same amount of 
light supplied and for the same cost of electric power. 
At first sight this might seem to be an exclusive gain 
for the customer, at the expense of the central station. 
But unless the change were made very swiftly, the 
benefit to the consumer would not be a blow to the elec- 
tric lighting industry. The central station would be 
able to connect twice as many lamps and customers, 
without increasing the cost of the plant, and would 
be able to sell the lamp-hour at half the present cost, 
while retaining the present price of the kilowatt-hour. 
With cheapened electric light, the growth of electric 
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lighting would be stimulated, so that eventually every- 
one would participate to some extent in the saving of 
power effected by a more economical filament. We can 
only hope, therefore, that all the expectations from 
osmium and tantalum may be realized. 


TRADE NOTES AND RECIPES. 
Ink for Writing on Zinc.— 


Dissolve and mix with 

Or dissolve 


—Drogistische Rundschau. 


A New Method of Converting Wood-Waste to 
Profit,—By a suitable treatment of all wood-waste, 
such as chips, sawdust, shavings, peat, and the like, 
with acids an increased density of the material may 
be obtained, which, while it alters the color, structure, 
and elasticity of the product, does not cause any chem- 
ical changes in the remaining cellular tissue. This 
condensed matter may be pressed into a specifically 
heavy mass without the aid of any binder whatever, 
the product possessing an extraordinary density; it is 
capable of a high polish, and may be employed for the 
most varied uses. When carbonized in a vacuum these 
pressed briquettes yield, over and above the volatile 
products resultant from the coking, a very hard and 
close-grained charcoal, which is a valuable necessity in 
many technical branches. 

Any or all of the mineral acids, in a diluted state, 
are adapted for the treatment of the cellular material. 
In carrying forward the process, a favorable issue de- 
pends upon adding only sufficient of the diluted acid 
to make the woody parts more or less damp or pulpy, 
but in no case should the relation between the solid 
and liquid ingredients be such that the former will 
float or be covered with the liquid. When wood-waste 
or the like is treated with very large quantities of acid 
—in the ratio of 1 part of wood-waste to 3 parts of 
acid, for example—the latter when heated in closed 
‘retorts tend rather to become more porous instead of 
denser in their structure. German patent granted to 
Dr. Alexander Classen.—Neueste Erfindungen und 
Erfahrungen. 

Production of Welding Powders.—1. Powder to 
weld wrought iron at pale-red heat with wrought iron: 
Borax 1 part (by weight), sal-ammoniac ™% part, water 
\% part. These ingredients are boiled with constant 
stirring until the mass is stiff; then it is allowed to 
harden over the fire. Upon cooling the mass is rubbed 
up into a powder and mixed with one-third wrought- 
iron filings free from rust. When the iron has reached 
red heat, this powder is sprinkled on the parts to be 
welded, and after it has liquefied a few blows are suf- 
ficient to unite the pieces. 

Another powder which is valuable for the same 
purpose consists of borax 2 parts, wrought-iron filings, 
free from rust, 2 parts, sal-ammoniac 1 part. These 
pulverized parts are moistened with copaiba balsam 
and made into a paste, then slowly dried over a fire 
and again powdered. The application is the same 
as above. 

2. Welding powder to weld steel on wrought iron 
at pale-red heat: Borax 3 parts, potassium cyanide 
2 parts, Berlin blue 1-100 part. These substances are 
powdered well, moistened with water; next they are 
boiled with constant stirring until stiff; then dry over 
a fire. Upon cooling the mass is finely pulverized and 
mixed with 1 part of wrought-iron filings free from 
rust. This powder is sprinkled repeatedly upon the 
hot pieces, and after it has burned in the welding is 
taken in hand.—Neueste Erfindungen und Erfahrun- 
gen. 

For the Preservation of the Products of the Paper 
Industry.—Dr. Schill, of Dresden, Saxony, has in- 
vented, according to the Papier Zeitung, a method for 
the preservation of the various products of the paper 
industry, which we shall attempt to describe below. 
The method has been applied with the greatest suc- 
cess. 

This preservative is called zapon. It consists of a 
solution of nitrated cellulose dissolved in some proper 
and inexpensive solvent. For use with paper the 
amyl acetate seems to be best adapted. When paper is 
treated with this zapon solution, the pores of the paper 
will drink it in completely; in fact, it passes quite 
through the paper, and when the liquid solvent is 
evaporated, either in the open air or over a mild heat, 
the nitrated cellulose remains in the body of the paper 
as well as upon its surfaces in the form of a fine film 
or layer, which offers a sufficient and complete pro- 
tection against the attacks of mold and bacteria, as 
from the scarcely less deleterious influences of light, 
air, and rough usege. Rain, sweat, fumes of the most 
varied kinds, are equally powerless to affect paper 
treated with zapon; throughout all these attacks it 
maintains its even appearance entirely unaltered. 

Nor does it lose any of the characteristics common 
to the ordinary forms of paper; it is equally possible 
to write upon it with pen and ink, with a black lead or 
colored pencil, or even paint upon it in oil or water 
colors without becoming aware of any difference be- 
tween it and a class of paper not so treated. 

There is nothing difficult about the process, and it 
may be carried forward by any one as follows: 

Either dip the sheets of paper into the zapon bath 
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highly diluted with the amy! acetate, and place them 
upon a network screen to dry, or with a soft brush 
paint the sodution upon the paper, and dry as before. 

Danger from fire can scarcely be said to attend the 
saturation of the paper with zapon, and yet it is both 
advisable and preferable to conduct the operation by 
daylight rather than by an artificial illuminant fur- 
nished by an open burner. 

SCIENCE NOTES. 

Some interesting demonstrations were recently given 
by Prof. Dewar at the Royal London Institution of his 
remarkable discoveries concerning the peculiar absorp- 
tive properties of charcoal under the influence of liquid 
air. His investigations show that as the temperature 
of charcoal is reduced, its absorptive power is increased. 
When submitted to the intense cold produced by liquid 
air and liquid hydrogen, the charcoal consumes all the 
air or gases surrounding it, and, if inclosed, will pro- 
duce a very high vacuum, This discovery is of inestim- 
able value to scientists, since now the maintenance of 
high vacua, which hitherto has been a problem of great 
difficulty, will be resolved into the simple question of 
the utilization of charcoal and liquid air. Furthermore, 
by varying the temperatures the charcoal can be made 
to separate any given gas from a complicated combina- 
tion of gases 

The greatest area of hardwood forest and the largest 
supply of hardwoods in the United States are in the 
region comprising the Southern Appalachian Moun- 
tains and the country lying between them and the 
Mississippi River. For the last two or three years the 
Bureau of Forestry has been carefully studying this 
region, which is rich in commercial species, especially 
yellow poplar, white, red, black, and chestnut oak, 
chestnut, white pine, and hemlock. The field study 
covered more than four hundred counties, and in- 
cluded all of Tennessee, Kentucky, and West Virginia, 
the extreme western portion of Maryland, the western 
portions of Virginia, and the two Carolinas, and the 
northern parts of Georgia and Alabama. For market 
value and amount of standing timber yellow poplar 
and white oak are the two most important trees of the 
region. Poplar attains magnificent size in the coves 
of the mountain districts and in the rich river valleys 
of Tennessee and Kentucky White Oak reaches its 
best development in the river valley of Tennessee and 
Kentucky It is present in very much greater num- 
bers than poplar over the region as a whole, and occa- 
sionally forms over 50 per cent of the stand. Hem- 
lock occurs over a small portion of the region, and 
white pine over a still smaller part; both confine them- 
selves to the mountainous sections. Chestnut is very 
abundant.—New York Evening Post. 

The application of facts obtained from pure research 
in that most practical line of botany—plant breeding— 
is well known, Of the utmost theoretical importance, 
this branch of botanical investigation makes it possible 
to increase the yield of wheat and corn a definite 
measurable number of bushels which the farmer can 
appreciate at once. It is useless to enumerate the 
fruits, grains, fibers, etc., that have been improved by 
this means. It has been said that in the breeding of 
plants we have a practice unconsciously carried on 
for centuries, and that the ordinary selection of the 
farmer results in as great improvement as can be ob- 
tained from the application of scientific knowledge as 
to the strains best adapted for crossing and selecting. 
If this be true, why is it that all these centuries have 
not given rise to the results easily obtained in one gen- 
eration by the scientific way? No one would for a mo- 
ment wish to dispute the great good that has resulted 
from the use of the knowledge gained from experience 
in the raising of plants for commercial purposes, but 
when one has witnessed the immediate benefit of the 
application of science to the traditional practices of the 
farmer and horticulturist, he can no longer deny that 
the combination is more practical and more efficient, 
and results in returns vastly in excess of those ob- 
tained when the methods are separated by prejudice or 
ignorance. 

Perhaps no branch of botanical research seems far- 
ther removed from the practical side of life than that 
usually referred to as cytology. The killing and fixing, 
staining and cutting of plant and animal tissue, seem 
to be an operation calculated to result in but small 
zood to mankind, however much it may add to its 
store of information. But it is not beyond the range 
of possibility that these very cytological investiga- 
tions of Farmer and other botanists may be destined to 
throw much light upon what may be termed the most 
important unsolved problem in medicine. Most of the 
diseases in the world are the result of filth, or impru- 
dence, or some condition which could be prevented if 
we would, Tuberculosis, diphtheria, typhoid fever and 
similar contagious forms can generally be prevented 
and are most certainly curable, if we but use the knowl- 
edge that scientific research has given us. But cancer 
remains as the one dread disease, about which author- 
ities are in dispute even as to its origin. Ask any up- 
to-date physician, thoroughly familiar with the results 
of research in laboratories at home and abroad, what 
is the most baffling, the most hopeless disease, the 
one thing he oftenest meets for which he has no rem- 
edy, and there will be no hesitation in his reply of “can- 
cer.” That the cytological investigations of Farmer 
and others, concerning the abnormal growths occur- 
ring on ferns, may lead to the ultimate solution of the 
cause and cure for cancer, we can only hope; but 
certainly they have been able to throw a flood of new 
light upon the nature of malignant growths in man 
which cannot but be of practical value, 
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